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CHAPTER - I 
I N T R O D U C T I O N 
Rural habitat transformation is a strategy which designes 
to improve the economic and social life of the rural poors, 
The operational goal of rural trransformation extens beyond 
improve productivity to achieve higher income for the rural 
habitats and minimum acceptable level of food, shelter, education 
and other means of liv«l-«hood. The main object in rural habitat 
transformation is to remove poverty through sustained increase 
in productivity and income of the rural workers and households, 
The basic concept of rural habitat transformation is more 
or less parrellel to I R D P(Integrated rural development 
programme) and modernization and technological development 
programme in the rural areas. Moreover the rural habitat 
transformation is more comprehensive and spatially oriented, 
while IRDP holds good for theiegional planning. In general 
RHT, IRD, and other tecimological development indicate the 
triabase development strategy i.e, sectional, sectoral and 
infrastructurally institutional, 
The area under study the upper Ganga-Yamuna doab which 
Constitutes the districts of Bulandshahar, ^^ eerut, Muzafarnagar, 
Sahar&npur, and new district Ghaziabad. The study has been 
* Habitat : A ploce th-it provides a particular set of environ-
mental conditions for the organism or organisms inhabitating 
it. Some Geographer use the term as a synonym for environmental 
Clark, Andrey N,Liingman Dictionary of Geography, 
Human and Physical, PP 267, U.K. 1985, 
made on the basis of the technological transformation in the 
rural habitat, it has been seen that area is developing 
through the modern technological implementation and specially 
high inputs of social and agricultural amenities. 
The transformation brings the major changes in the 
social habitat and socio economic development in the corr.munities 
living in the area. 
Hov^ ever in India about 77 percent of the people live 
in villages where the people depends upon the agricultural 
produce directly or indicrectly.Therefore the rural transfor-
mation is possible with the development of agriculture only. 
Agriculture accounts for almost half of the real gross domestic 
products, its contributes the growth of income and distribution 
to the vast majority of poeples. 
Rural transformation througii agriculture development 
infact is related to the transformation of the whole- national 
economy in which the successive five years plans have been 
aiming -
a)Toincrease the national and per capita income 
b) To reduce regional imbalances. 
c)ro Prevent concentration of wealth in few hands, 
d) To increase employment opportunities 
1. Shafi, M,(1988), Keynote address * Agriculture and rural 
transformation in India. The National conference in Aligarh 
p. 1. 
e) To eliminate/reduce unemployment problems 
f) To reduce the incidence of poverty. 
An ong these national objectives the most important is 
the removal of the incidence of poverty and it will be seen 
that the objective of poverty removal depends on the development 
of agriculture for food, raw material for industries, and 
increasing the income of rural poor, unless the employment 
potential in agriculture is enhance^nd surplus labour is 
transferred to gainful pursuits, the problem of unemployment 
2 
and under employment can hardly be solved, 
For a country of the size and population of India the 
problem is stupendous. The community development programme 
was established in the fifties which paved the way for major 
technological advancement in the field of agriculture. During 
sixties the introduction of high yielding varieties of seeds, 
increased irrigation facilities, adequate supply of fertilizers 
and the use of insecticides and pesticides have been taken place 
which was commonly known as the green revolution in India,with 
the result. The level of food grain reached high level of food 
up to 152 million Tonnes in 1983-84, Indian agriculture shown 
a great resistance in the face of unfavourable weather condition 
and its dependency on weather has decreased to a large extent 
2, Ibid, P.2. 
in recent year because of the consistant efforts of the f^ -rn.ers 
ernd the Government. The abolition of interrriediatry land lords 
and land reform in the land tenure system and consolidation 
of holding in many states improved the econornic situation in 
the rural areas, but the benefits of the development programme 
was mostly enjoyed by the upper class. , A series of programme 
like the development of drought prove arecs in mid seventies, 
Food for work (1977)i,e. to provide employment to rural poors 
in slack season), which changed the national rural Employment 
programme in 1980 . /v'inimum Need programme. Small farmers 
Developnent Agencies National Scheme of Training of rural 
Youth for self employment, (TRYSEM) introduced in 1979 to remove 
unemployment among rural youth, rural landless employment 
Guaranted programme (RLEGP) introduced in 1983, were all 
adopted to benefit the small and marginal farmers, the landless 
and the agricultural labours, but all these scheme have elutied 
3 
solution to rural poverty, 
It may be pointed out that the population of the country 
has been growing at 2 to 2.2% per annum, v\rfiile the percapita 
incom.e has been growing at 1.5 to 1,7% per annum again the 
rural population has been growing only at marginally higher rate 
of 2.7 percent per annum and there is a little rise in per 
capita income. Another reason of poor rise in the per capita 
3, Mathur.Kuldeep.'Bureaucracy and the New Agricultural 
- Strategyf New Delhi, p. 30-31. 
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income is due to regional diversity in agricultural investrrent. 
The enhancement of land productivity and its proper distribution 
seems the only alternative to rise the per capita income of 
rural people, 
The most important ele:r.ent in rural habitat transfor-
mation lies in institutional changes (F.A.O.) Food and 
Agriculture Organisation has rightly pointedout that the 
institution factors serving agriculture must be strengthened, 
otherwise, constraints which they impore would slow down the 
process of agricultural growth and distort it through adverse 
effert on the distribution of production. The agrarian social 
structure is the most crucial factor in any scheme of rural 
transformation,as property structure and the production relations 
exercise a decisive influence on production. The National 
commission on Indian agriculture points out the biggest obstacle 
is the pausity of land with peasent proprietors. The data 
regarding operational hodling in the agricultural census have 
been regrouped as follows, 
a) Below 1 hectare snarginal 
b) 1 to 2 hectare small holding 
c) 2 to 4 hectares semi medium holding 
d) 4 to 10 hectares medium holdings 
e) 10 to above large holding 
The agricultural census data shows that half of the 
holding of the country are marginal i.e. less than one hectare 
and lower one tenth of the area and if the marginal and small 
holding are taken together they will account a little more 
than two third of the total holding of the country but it 
covers only one-fifth of the total area. The semi medium holdings 
cover 15 per cent of the total holding and account l/5th of 
the total area. Medium size holding accounts fori/10th of the 
total holding and covers about 1/3 of the total area while large 
holding i.e. (lo hectares and above) ore only l/25th of the 
total holding of the country but it covers about 1/3 of the 
total area. The 70% of the operational holding within the size 
group upto 2 hectares cover only 21 percent of the land, while 
15% of operational holding of the size group of 4 hectares and 
above cover 60 percent of the operational area. It is obvious 
that there is concentration of land in the hands of more 
affluent farmers. The other issue which should be considered 
alongwith this, the existence of landless labourer who constitue 
30 percent of agricultural population in the country and 
4 
contribute about 40 percent of the labour force to agriculture. 
It is possible to divide the farming sector into three 
groups : 
4) VISWNATHAN, A, Size of hoO-ding, Kisan world. March, 1984, 
P^. 11-12, 
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a) The big modern farrr.ers and rich peasents who adopt new 
method of cultivation, using machinary and scientific 
inputs and are the main beneficiaries of green revolution, 
b) The marginal, small and medium land owning farmers where 
production is based on family labour and belong to subsis-
tence economy. This group is the largest of the owner-
cultivators in the country, and receives the least benefit 
from the state and is in constant dept of the money lender. 
c) The third groifp which constitutes the only share croppers, 
economically bondage farmers and social organisations, 
This group brings a transformation in rural India where 
a change in social structure of the occupancy of land is of 
the highest importance. In fact that about 50% of the opera-
tional holding are less than one hectares and occupy 9% 
of the area while 4% of holding are above 10 hectares and 
occupy 31 percent of the area which is not justifiable to 
can not bejiistiflahlje rural transformation. There has been 
technological impoovement in the mode of production and 
this should be accompanied by a radical change in the 
property structure. The National commission of Indian 
agriculture has also recommended that the inbalance between 
distribution of landed property and labour power needs to 
be radically corrected through the proper enforcement 
8 
of various land reform s laws as such economic measures as would 
strengthen the economic position of the vast of working 
peasantry. Through the ceiling surplus land together v;ith 
necessary inputs should be distributed among the landless 
labours and marginal farmers. They should have access to 
cheep, adev:uate and timely credit proper irrigation, ferti-
lizers, high yielding seeds and modern implements and . for 
this cooperatives enterprise needed to be developed in a big 
way. Rural transformation through agriculture further calls 
for a radical transformation in structure of agrarian m.arket 
so that the producer can procure a good prices of his produce. 
In order to achieve rural transformation through agriculture, 
the land lord tenant which is the root of many socio-economic 
evils in the agricultural sectors must be broken up» agricul-
ture must be treated as a family occupation of the peasant 
cultivator and there is no place of absentees landloardism, 
Any private owner who rents out land is an intermediatly and 
should not find a place in rural transformation. However, 
the radical change can be brought about only when possibilities 
are created for the transfer of population from agriculture 
to non agriculture sectors. Such steps call for the establish-
ment of occupation and industries where the absentees land lords 
could be rehabiliated. 
Das, Bala Mohan, V., 'Cooperatives agriculture',. Kuruk-
shetra^ Vol. 19, No. 7, Jan 1, 1971, P.6. 
The problems involved in rural trasnformation cannot 
be solved through window dressing. The problems of massive 
landlessness, the lack of employment possibilities and almost 
half of the rural population which is living below the poverty-
line, which require a massive radical, Change in the policy of 
land reform"In the distribution of surplus land ilong with 
the necessary inputs, priority be given to the landless 
agricultural population particularly the land less labourers 
which dependent on agriculture and who have been tilling the 
land. Land consolidation is another major step in raising 
agricultural productivity. In some states of India consolida-
tion of holding has been completed. In study area it has been 
also • completed and other substantial progress has been made 
satisfactorily. But there are some state where still the land 
consolidation to be done. The National Commission of Indian 
agriculture (1976) has rightly pointed out that the progress 
of consolidation has never been included in the integrated 
rural development programme, in counter surveys. The fertility 
and land capibility classification are essential for deriving 
the full benefit of land consolidation. The alignment of water 
channels and fixation of outlets are extremly important in 
Drainage system which is as important as irrigation and there-
fore the orientation of land and its gradient should be pre-
pared for each village or a group of villages in order to 
derive fuLi. benefit of the consolidation. There should be a 
plan for each village in respect of intervillage, and infra-
village roads to make the existing links which are more effective 
10 
in rural development. 
The distribution of surplus land among the small and 
marginal farmers, share croppers and landless labours for 
rural transformation are not enough but it is equally important 
that the supporting services for the develorn-ient of irrigation 
use of high yielding varieties of s&eds, fertilizers and 
insecticides etc be made available on credits. 
In case of irrigation case should be taken to use the 
maximum amount of water instead of its loss as the system should 
be evolved to store water of the future requirements indis-
tribution system. The efficient use of irrgation water calls 
for a geographic approach where in such factors like soil, 
its physical and chemical properties, water requirements 
of various crops, the selection of crops and cropping patterns 
based on agro-climatic condition. Besides the proper land 
shaping and land levelling with adequate drainage facility, 
construction of field channel in a fashioned to stop the 
losses of water from field to field. These objectives have 
been taken into consideration in the command area development 
of water management schemes. The chairman of water management 
commission in his report for irrigation utilization in Andhra 
Pradesh in 1982 has recommended that the establishement of 
multi disciplinery organisation comprising. Irrigation, Engineers, 
6, Lai, K,K, 'field patterns after consolidation* A land reform 
measure,The Natipnal Geographical Journal of India Vol,18, 
Part 3 and 4 Sept. - Dec 1972, P. 213-22, 
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auricultural scientists Mydro-Geologist economist, social 
scientists and Geographer to deal with the formulation end 
implementation of the policy of irrigated agriculture based 
on equity. It would be extremely fruitful if such a comrrdtted 
be constituted in the district level to consider the following 
7 
three problems of its villages for the rural transformation : 
a) The committee should oversed the introduction of irriga-
tion does not lead to any ecological effects such as 
waterlogging, salinity. 
b) It should ensure access to necessary inputs at reasonable 
rates and suitable market for the produce. The economic 
stability in farming under conditions of irrigation should be 
protected. 
c) The requirement of energy for irrigation in term of Bulluck 
power, pumpset, mannual energy for seeding, harvesting, 
storage should be properly worked out and adequate arrange-
ments be made, 
The electricity helps to the rural transformation in 
many ways such as pumping for irrigation, processing agricultural 
produce, helping cottage and small scale industries and 
providing also such ammenities like lighting and heating. It 
is interesting to note that in Kerla, Haryana, and Tamilnadu 
7, Shafi,M, op, cit P.8. 
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ail the village have been electrified. In Punjab cbout 
2/3 and Karnatka and Maharastra almost half, while in A,P. 
and Gujrat above 1/3 but in U.P, and west Bengal only 1/4, 
in Bihar 1/7 and in Rajasthan only 1/5 of villages have been 
electrified. During last ten years there has been an increase 
in the number of villages which have been electrified and 
about 4 million pump had been energised. It may be pointed 
out that there is scope for instruction of 12 million pump 
sets spread over the different parts of India, 
The sixth five year plan proposed to energise 2.5 
lakhs pump sets in addition to the 4 million in operation. 
The new pump sets have particularly been set up in U.P, West, 
Bengal, Orissa, M,P. which have a large untapped water 
potential. It was also proposed to electrify the lakh of 
village, 
Rural electrification should be given the highest 
priority alongwith land reform, consolidation of holding 
and the easy availability of agricultural inputs. Electric 
pumps are cheaper in capital and operation costs than diesel 
operated pumps. In order to make the fuel utilization of 
ground water for increasing agricultural production, cheap 
8, Govt, of India, Ecohomic survey 1983-84, New Delhi P. 10, 
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electric power in the first prerecuisite, again the impact 
of electricity on industrialization of rural areas is 
also significant. Alongwith the growth of the power secto, 
9 
power shortage js becoming the order of the day. 
The minimum needs programme introduced in 1974, This 
programme aims to provide social services according to national 
norms within a time bound programme and includes, elementry 
education, rural health, rural water supply, rural roads 
rural electrification, housing and nutrition assistance 
to rural land less labourers, and about 2CXX; crores have been 
spent to 1980 on the various components of this programme 
and about 500 crores were spent upto 1985. Though the minimum 
needs programe has brouglit about some improvement in living 
condition of the rural peoj^ leThe integrated rural development 
programme was actively launched 1978-79 with the objective 
to help the poorest of the poor families of five persons 
with an annual income below Rs.3,500,00, agriculture animal 
husbandry, fisheries, forestery rural and cottage industries 
are some of the items for assistance in the programme. 
Rural transformation requires a spatial perspective 
on land and water management system, A comprehensive study 
of the human resources in depth, study of pre<rharvest and 
9. Shafi M. Op, cit. P, 9. 
10. Singh, P. ''Inegrated rural development programme concept 
and implementation* Kurukshetra VQI.XXXII. No.1,1985 P.16. 
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post harvest technology, a careful planning of rural energy 
system a self generating employment system by location of 
appropriate rural industries and fixing the block as the 
unit for planning of land use, land classification and level 
capability assessment of each village in the block would ensure 
the maximum and balanced use of the resources. Such a survey 
and the indepth study be coordicated with minimum needs 
programme promulgated by the Government, Such planning should 
take into account particularly the rural water supply rural 
roads, rural electrificationed, the housing assistance to 
rural landless labourers. The land use maps and their documentry 
interprelation will not help only in the maximum all of the 
land but they shall be of great assistance in the elimination 
of misuse of land and in the introduction of proper crop 
diversification in better way of rural habitat transformation. 
The present work that the rural habitat transformation 
depends upon the technological chafige, u^e of modern agricul-
tural equipments, high yielding varities of seeds and fertilizers 
and scientific methods of irrigation. Above factors are 
responsible for raising the agricultural productivity as K 
well as rural economy in upper-Ganga Yamuna doab, 
The whole work is divided into fifth., chapters. The 
first chapter deals with the introduction of rural habitat 
11. Chatterjee Atreyi> ''Landless Aqrienltural Women .Vorkers' '. 
Indian Farming Nov. 1975 P. 32. 
15 
transformaticTi and its problem,The problem of its now 
the technological and institutional innovation diffused in 
upper Ganga-Yamuna doab and their impact on the rural develop-
ment. Chapter second highlights the review of literature a-vail 
on the topic. Chapter third explains with the physical setting 
or Geographical Environment of the upper Ganga-Yamuna doab 
in order to become fully aquirtance with the environmental 
set up of the area. 
The fourth chapter examines the impact of technology 
in increasing the agricultural productivity interms of rural 
habitat transformatiSn in the area under study by different 
technilogical components in rural areas and also deals the 
other rural development programmes launched by state and 
central Governaent. 
The fifth chapter deals with the methodology to show 
the relationship between the variables and agricultural 
productivity and their impact on the rural development. 
16 
aiy^ T^ER - II 
REVIEW OF WORK IX)NE SO FAR 
The rural transformation attempts to bring about the 
major changes in the economic and social setup of the country 
side. About 77% of population of India live in rural areas 
and derive their sustenance from agriculture directly or 
indirectly. The transformation in rural India can therefore, 
be brought about through agriculture which the main occupation 
of the people. Rural transformation in the background of 
agriculture is a multi-dimensional activity. Moreover the 
technology plays a vital role in the rural transformation, 
With the development of modern technology the Indian agriculture 
sector and rural areas witnessed an impressive growth and an 
increase in the level of agricultural productivity. The agri-
cultural development can be achieved only by adopting a package 
programme scheme with the application of high yield varities 
of seeds, chemical fertilizers, pesticides, irrigation, and 
modern agronomic practices and modern farm machineries such 
as tractors, theresher, seed driller, sprayer etc. The agricul-
tural developrrent with the on set of green revolution could not 
achieve the desired impact upon in the Indian agriculture. The 
technology was introduced in the Indian Agriculture during 
1960 which was found to be more expensive but it improved the 
17 
productivity and cropping patterns. With the result the land 
values were raised which inturn squeezed the small and marginal 
farmers. Thus tc attain the social and regional equity the 
present technological strategy should be stream lined appropriately 
to suit the local condition in which small CLYKimarginal farmers 
could get more benefitand it would help to grow to nation with 
social justice and stable economy. 
Some of the important factors which " ^ change the rural 
habitat structure electricity, modern technology in agriculture 
and so may programmes run by the Govt, like I.H.D.D, S.F.D.A, 
C.A.P etc. and other institutional and organisational reforms, 
kinship structure of the farmers etc, have been played and 
playing crucial role in rural development at present electricity 
is playing important role in the social transformation of rural 
areas now a days it is a part of parcel of our daily life, 
which was previously confined to urban areas only. But our 
present government has realised its importance for rural 
tratisformation also in many ways because the electricity is 
vary cheap and its equipment is easily handle than the other power, 
The impect of electricity on rural areas has been asserteined 
in various sector on rural development such as agriculture, 
rural based industries and others. Therefore the rural people 
in enhancing the economic and social status in many ways, 
The concept of these rnachenisation of farming and its 
ii pact on rural people is being studied by many Geographers, 
18 
economists, ^ 'nthropologists, sociologists scientists and the 
people of other disciplines. They defined its connotation and 
suggested soitable statical techniques for its the measuxe.T.ents 
of Agriculture, Technological and institutional reforms are 
effectively implemented with a view to bring about a basic change 
in the agrarian structure. These approaches can provide a solution 
to the problems of rural poverty and unequal distribution of 
rural wealth,Realizing the importance for such approaches 
The (congress agrarian committee) . (Kumarappa comiriittee) 
recommended a series land reforms measures. The recommendations 
are happened to be the basic objection against the land reform 
policies right from early fifties, 
Rural development in India traces its history to 17th 
century whenafriends and Quakers society -r a religions society 
emerged in England. It was brought to India by Rachel Metcalfe 
in tl866) and first attempt at rural development was made in 
Baroda in 1885, Then there have been more systematic efforts 
at rural development from the second decade of this century, 
Gandhi started rural development in champaran (1917), Sevagram 
(1920^ Wardh (1938). Royal commission of agriculture in India 
(1928) realised the magnitude of the problem. When it stated \ 
that 'If the interia of detituries was to be overcome, it 
was essential that all the « resources at disposal of the 
state should be brought to be or on the problems of rural 
1, Laxmi Narayan H-and Tyagi S.S.(Changes in agrarian structure 
in India New Delhi 1982, pp. 20-21. ' 
19 
2 
uplift. The task of uplift w6s tcken in forties by the 
Government of Madras, Bombay and Uttar Pradesh ond rirka 
project (Madras), Sarvodaya scheme(Bombay) Etawah project 
(U.P.) were launched by these states respectively. 
After the successful of famine commission which was setup 
for the agricultural development the Royal commission on 
agriculture in India (1928) which pratically payed the way 
for future research on the problem of Indian agriculture the 
royal commission on agriculture recommended the setting up 
a central council for fastftring and coordinating agricultural 
research through out the country. The I.C.A.R, was set up in 
1929 to promote guide and coordinate agricultural and animal 
husbandry research throughout the country. The counsil also 
performs the advisery duties to government of India in matter 
pertaining to the agricultural planning and policies. A part 
from the I.C.A.R. a number of como:iity programme dealt with the 
research, financed by Government of India inlargly growing 
3 
regiens of the crop concerned, 
Besides, Agricultural universities and colleges in the 
country agricultural research institutes have also been estab~ 
lished. The Pusa agricultural Institute formely established 
2. A. Aziz : Welcome address Agriculture and Rural Transformation, 
22-24 Feb, l988,Aligarh. 
3. Randhwa, M.S., Agricultural Research in India Institution 
and organisation. I.C.A.R. New Delhi 1963. 
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in Pusa in 1905 and has been shifted to New Delhi in 1936. 
This institution in an vocational training centre for the 
area. It has been experienced that until and unless the 
under developed country succed in achieving and sustaining 
a reliable food surplus they have not fulfilled the fundamental 
pre condition for the economic dtvelopment in rural areas, 
Keeping this fact Shah (1945) emphasized various aspects of 
people life, social as well as econoiiic to find out the 
correlation between tAem and to probe deaper into some of the 
significant aspect of rural life, such as inforced unemploy-
ment among various classes of population, social stratifica-
tion and community life, village administration and to explore 
the scope and method of state and voluntary rural construction 
4 
schemes, 
Desai (1953) out lined the scope of rural sociology 
and provide a general frame work to look at the economic and 
political life of the ruralities, caste system and the 
structure of family and their religion, he also emphasized 
the role of education and other aspects of rural existance, 
later the scope of this work was broadened by including in its 
corpus the observations by scholars on different approaches 
like regional historical, sociological to the study of rural 
phenomenon and their views on the problems connected with its 
4. Jamu P,S, - Changing social structure in Rural Punjab 
pp, 23-24. |<^y^ 
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particularly the community developirent Bhoodan and Hrahdan 
:f.ovement , Panchayats, cooperatives, rural education and 
the like.^ 
Dube (1955) opined that the people of India had started 
settling down in village as indicated by the reference to 
Grams in vedas and subsequent scriptures, 
Iv.ukherji (1957) presented his view that the social 
structure of rural society and the changing taking place 
and it cannot be study without examining the economic structure. 
Basu (1962) has studied that the village as a concentric 
organisation with high caste servicing as a nucleus and lower 
casets forming a perinery which might to be more helpful in 
appreciating the organic nature of rural society. He agreed that 
economic structure was related to social structure and noted 
that 287 household only 131 pursued traditional occupation, 
40 persued subsidery occupation, and were ingaged in 
the' persuits of entirely different occupation. This was indeed 
g 
a big change in the traditional structure, 
Wiser and Wiser (1963) studied Karimpur a village near 
Agra in 1960 after thirty years on the basis of observation, 
5. Ibid. pp. 23 
6, Ibid, - 24 
7, Ibid - 23 
8. Ibid P. 25. 
7 
12 
The concluded that through deeper foundation of rural society 
had not changed some of the people had got land religion 
now occupied less centralplace in their lives medical care 
was more easily available the pattern of crops had changed 
by now people accepted technical advice more readily and 
people had become more respective to new ideas. New panchayat 
had come into being but authority structure of the village 
had not much changed as it was controlled by the off spring 
9 
of leaders of the village. 
In (1964) William H, Nicolas pointed out two basic 
measures to remove the poverty from the country side i.e. 
increase in production, and increase purchasing capacity. But 
these measured require right approach in this direction is 
technological and institutional reforms among these reforms 
land reforms occupies for most position. India has accepted 
land reforms as an integeral instrument of this five year 
development programme with view to bring about redical change in 
the rural habitat. Prof. Baljit singh and Sridhar A'isra 
(1964) presented a comprehensive survey of all the aspects 
of technological and land reform in U.P. A brief account 
has also been given on the basis of the purpose of these 
reforms. Viliich one cause of raising agricultural productivity 
9. Jammu P.S, -Changing social structure in Rural Punjab, 
"New Delhi Steering pub. P. 2. 
10. Nicolas, H.W, - The place of agriculture in economic 
development. New York 1964. P. 4*>^  
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and capital income. They pointed out the certain changes in 
which the area under cultivation including current fallows 
has increased by more than 8 percent. Beside the investigation 
undertaken directly by the state a number of studies were 
conducted by various academic Institution, 
In Bengal the Jnitiative was taken by Viswa Bharti 
which undertook to study some village in its vicinity wori, 
Thoffios and Ramakrishna (1940) in Gujrat Vidyapeeth, 
under took the survey of Matar Taluk in Gujrat. In Maharastra 
Gokhle institute of policies and economics (1940) and indi-
vidual like Deshpande Ghurya (1925) and Aivar (1952) conducted 
some studies. The efforts of their institution and many other 
that later on in various parts of the country made substential 
12 
contribution towards objective of understanding of rural India, 
The impact of'Swynnerton plan' of agricultural development 
on rural economy of Kenya has been presented by 'Eric claton 
(1964). The plan was similar to the land reform legislation of 
India It includes consolidation strips and confirment of free 
13 hold title on farmers, 
K,L. Sharma (1963) has studied that the impact of 
technological and institutional reform are not homogenous in 
all the regions it varied from region to region. The precondition 
11. Singh, Baljit and Misra,Sridhar, A study of land reform in 
U.P. Calcutta 1964 p.62 
12. Jammu P,S., Changing social structure in rural Punjab Steerling 
Publication, New Delhi, pp. 23-24. 
13. Clayton, Eric, Agrarian development In peasent economy. 
some lession from Kenya, Pergaun and Mac millan comp. . 
New York,1964. p. 154. 
24 
14 
which effects the aegree of impcct areas follows. 
i) Social background of peasentry. 
ii) The nature of tenancy. 
iii) Reliance on cultivotion as the main occupation-
Through these reforms were right approach for tlie 
agricultural and rural development and also in contribution 
in determining the rural development is much or moreless 
expectation have studied. 
B.S, Mirihas and V, Nathan(l965) have explained the 
interstate and entrastate variables in output interm of 
variation in the extent of variable culturable area and 
perhactere yield. The Govt of India has also conducted several 
studies on the inter regional and intra regional variation 
and interstate and intra state variation in crop output 
15 
on the basis of Minhas and V, Nathan's model, 
Oarranen (1966) has suggested tbat the term technological 
change is used have in a broad sense to include all kinds 
of innovations and intentions aimed at increasing the efficiency 
of agricultural production, changes in the technique of farming 
as well as breeding and feeding of live stock are also included 
in it.^^ 
14, Sharma, K,L, Economic and Political weekly- Vol. 8 
No. 42 Oct. 15-1983, P. 1799. 
15, Minhas B.S, and Nathan V, Growth of crop output in Indian 
1951-54 to 1961, Indian Journal of agricultural economics 
Vol. 17, 1965, pp.230-47. 
^( . , 16, Oammen, M,A,,Technological change and diffusion of agr icu l -
t u r a l i s ex i s t ing I n s t i t u t i o n a l detup adequateX/varicultural 
s i t ua t i on in India) Vol,21 No.7 1966 p .523 . 
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Jehangir J, Ghancli(1967) concluded that the main reasons 
for the failure of land owning classes according to him the 
political transformation is needs as in case of /'eiji 
restoration in Japan. 
In one of the reports published by F.A.O in (1968) at 
has been stated that the introduction of machinery is more 
cheaper than the labour. Another report presented a comprehen-
sive out line of progress in technology for agriculture. 
However a more useful study was appeared in this report. 
It deals with the problem of raising agricultural productivity 
in developing countries by applying modern technology. It 
covers all aspect of agriculture technology such as water 
managenent, irrigation, fertilizers, crop protection, application 
of machinery and other improved implements and institutional 
requireii ent, research extension and services, finance, agri-
culture credit supply in time to time. 
After application of these technology in agriculture the 
18 
socio economic disparities has promoted in rural habitate. 
Gunnar A'yrdal (1968) suggested that the land reforms as 
a whole altered the power structure in rural areas. He regarded 
19 the land reforms as the basis of rural development. 
7^ ,, 
17. G. Jehangir J, New hope for agriculture in asiaV The 
American Review, July 1967, p.72. 
18. F.A.O, The state of food and agriculture.Rome-1968. 
19. Myrdal, Gunnar, Asian Dran-a, Vol. 2 London Pengeriw press 
p. 1103-19, ~~ 
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The impact of technology in rural areas of Altipland 
in west Dolibia has also been presented by David A, Preston 
(1969). He concluded that the technological changes resulted 
a good impact on rural habitat as people seldom been able to 
make a good living. After the implication of technology and land 
reforms practices. He realized that the areas where good 
relation between tennants and land lords were found little change 
took place. 
R.S, Mathur (1969) has discussed plant disease in lucid 
style. He provides latest information on the control of plant 
disease according to his estimate more than Rs, 400 crores 
ofour national income is lost annually due to the plant disease 
caused by fungi, bacteria and viruses. In order to over come 
this available deficite the fight against them is very necessary, 
He suggested use of high yield of varieties of seeds and seed 
treatment with organomercury compound as a control of number of 
21 
seed born disease. 
K. Boaijgir (1968) has also described that the cooperative 
movement in Bulgaria is of 77 years old and pointed out with 
the cooperatives prganisation of agriculture the scattered farm 
size were grouped intocampact, large and highly machanized units, 
20. Preston, A. David, A life without land lords on Altiplano. 
Geographical Magzine, Vol. XLI NLL August 1969. 
21. Boadgir K, cooperatives in Bulaqaria Kuruksshetra-
Vol. 17 No. 2 Nov. 1968 P. 32. " 
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which are ensuring for greater returns of the rural people.'^  
In an another study made by banarjee (1969) he pointed 
out that the future of Indian agriculture depends on the adoption 
of an adequate strategy in agricultural planning based on a 
comprehensive assessment of the agricultural resources potentia-
lity and is social and economic infra-structure and their possible 
impact on the whole of the country's people and also examined 
that the agricultural development should be assessed not only 
by levels of productivity or trends in agricultural production 
but also with reference to various physical inputs like 
irrigation, fertilizers, improved seeds and extent of cultivated 
area.^^ 
The Education is also very important factor in the 
transformation of rural habitat. It was examined by Dr. Rao that 
the relationship between education and developing process on the 
basis of study educated in southern India, she examined the 
assumption that the provision of educational opportunity in 
rural areas will promote upword mobility,.and reduce the 
disparities between various caste and class group and accelerate 
the pace of socio-economic develo^m.ent, she also conducted 
that the rural education has served to reinforce the existing 
22. MathurlR.S...Plant disease* New York., 
23. Banarjee (ED), Essay on agricultural Geography. A memorial 
volume to B.N. Wukherlee. Calcutta. 
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d i s p a r i t i e s instead of acting as an agent of r u r a l s o c i a l , 
24 change, 
B.S. Minas (1970) has attempted to identify the effects 
of land consolidation and other rural development programme 
on village community. The deffects in the process of consolida-
tion have also been taken into account. The Mither has to 
discussed few remedial measures to over come these deffects. 
e.g. (1) The consolidation of holding must be compulsory under 
law, (2) The entire land ; ust be topographically surveyed and 
leveled by engineers surveyers and agronomists before consoli-
dation for the betterment of fair distribution. 
(3) Iirigation channels and other reouisitic must made available 
to the entire village (4) Some part of the cost of this type 
of programme should be met by local contributor either in cash 
or providing labour in such operation-cooperatives are the 
other momentous institutional reform which adopted by the 
Government for the rural development. Basically they were 
introductd to meet the credit requirement of the farmers but 
their approach is multidimentional today to make them more 
25 profitable for the small and landless farmers, 
The concept of appropriate technology runs through the 
entire gai'.ut of the I.R. D.P. from the first five year plan 
24. Rao, Sudha, Educational and Rural developi ent. Sage 
Publication India Pvt Ltd. New Delhi, p.13. 
25. f.inhas B.S. Rural poverty land redistribution and deveio.oment 
strategy^ fact and policy Indian Economic Review. 
Vol. 5. No. 1 April 1970- P.97. 
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onwards. The protection of the village and cottage Industries 
has received a ritualistic homage. The planner also gave some 
measures of protection of rural development sector. The effort 
of the improving the technology of there sector in the hope 
of providing employment in rural areas. However Dandekar and 
Rath (1971) have argued the assumptions behind the mixing of 
two technology, mcdern;lze and small scale industries and 
cottage industries which did not receive a critical seccavity 
as result, 
Even the improved versions of the cottage industries 
came to depended on heavy subbodies which only added to infla-
tionary potential of the cottage industries, 
The Wehruvian model also assumed that the superior 
technology would not only generate new productive capacity but 
also give rise to ancillary industries. These benefits would 
percolate to the rural areas. The agriculture technology of the 
green revolution have brought subtential dicent benefits to 
the increased of out put grain production. But increasing food 
derrand of growing population the price of food are inable to 
decline in some country like India, Bangladesh, Huthopia etc, 
while in other price have not risen as fact as they would have 
26, Y\ath and Dandekar, Modernization. Mobilization end JAural 
Development''^  Vol. XXXIX, The Indian Journal of social 
work. No. 4, January 197y, p. 380, 
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without the green revolution. 
A nunber of earlier studies on the impact of the Green 
revolution concluded that the rural poor did not receive 
a fair share of benefits. The big farmers were the main 
adopters of the new technology, and small scale farmers were 
either a unaffected or made wojse off, because the green revo-
lution resulted in lower production, higher prices of inputs. 
The efforts by large farmer to increase rents or force tanants 
of the land and attempt by large scale farmer to increase and 
holding by purchasing smaller farms. Thus the forcing small 
farmers into landless. 
It was also argued that the green revolution encouraged 
unnecessary modernization with a resulting reduction in 
rural err.ployment. 
In related to technological changes Noor Mohammad 
pointed out that the technological changes in agriculture 
consists of adoption of farming technioues developed through 
the researches and calculated to bring out the diversification 
and increase in production and greater economic return to the 
farmers. The use of fertilizers, imiproved varieties of seed, 
pesticides, fungicides, improved irrigation facilities, new 
5(;ricultural implements and countour bunding for the conser-
vation of the moisture and soil are some of the exair^ ple of 
such tecuni(.ues, which have more and more impact on rural 
31 
habitat .^ "^  
V. Bala Mohan Das (1971) concluded that the efficiency 
of CO operatives can only be maintained if they are recusfed 
28 from political ir.achanization and group rivalaries. 
Similarly Shivaram (1971) pointed out that the success 
of institditional reform is depend on efficiency and power 
29 
of the status. 
The main element of Technological change?on rural 
habitat and are the machanization of farming with use of modern 
technology and its impact in rural areas have been dissen^ led 
more and more by the many scholars before the technological 
reforms the Institutional reforms were taken place, like 
abolition of Zandndari, Tennancy reforms, ceiling on land 
holding, distribution of suppluslend, consolidation of 
fragmented land and formation of multipurpose cooperation 
in the field of agriculture, the main objective of tenancy 
reforri legislation was to abolised all evils prevailed in 
existing tenancy system but its impact on farm, economy show 
that its far anticipation. According to P.C, Joshi (1972), 
The tenancy reforms which were introduced with a view to promote 
security of Tennure for poor peasents. They were themselves 
responsible for erecting insecurity due to certain loop holes 
27,. fohaiiiriad N. Technological chicnue ana aiffusion of ogricultural_ 
innovation perspective in agriculture Geograpiiy, lew i^ eIhi, 
Vol.4 1981 pD, 267-271. 
- vi 
28*. L^ as,V.Bala Mohan,Cooperatives agricultureJ<jjrujcsneti^ a Vol.19 
NO.7. Jan,1971 P.6. ^ ^ = = = = 
29. Shivaram, Can institution refornis do the trick? L.coriO!:.ic 
end rolitical weekly, vol. 6, \^o. 15, Mov 1971," P.2271. 
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such as permitting resumption of land for personal cultivation 
u 1 _. 30 by land owners. 
But Prof. A.M. Khusro (1973) is one of the few eminent 
economists who does not think that tenancy reforms were a 
local failure according to him after introduction of tennancy 
legislation tennant become more concious, their right and rate 
31 
of tenants declined. 
The major contribution of in the field of transformation 
and interaction has been also made by Hassalman (1975) he 
explained the nature of rural transformation in developed 
economic regions and area which are influences by i'^ etropoliton 
However the interaction in a backward region are exploite in 
the nature and existing linkage between urban and rural areas 
are poor, thereby putting the rural areas in a disadvantage 
situation, also in an evolutionary sta;ie of economic development, 
it is the agro-Industrial region which continues to exploit the 
32 
agricultural and agropastoral regions, 
S. Bhalla (1977) suggested that increase in agricultural 
output and enhance the rural economy is due to the improvement 
in infrastructure the acrege structure of land holding and 
Institution factors, he concluded tnat the variation is output 
30, Joshi P,C., Dynamics of rural transfori.iationiin U,P, some 
preliminary finding man and developmentj Vol, No, 1 J-'erch, 1984. 
? , i 9 , 
3 1 , Khushro,A,A',, t-cononiics 'f land reform and farm s i z e in 
_ I n d i a / I n d i a Alacmillan, 1973, P . 19 . 
3 2 , Si gh, Kanchan, The n<jture of r u r a l t r a n s f o r m a t i o n in bundel 
khand;^ The Geographica l observer Vol . 20,iv,arch 1984 .P .37 . 
33 
33 growth is due to the lack of various input of technology. 
According to S.S. Khanna and V.K, Mital (1970) about 
85 species of insects pests v;ere recorded in rice field causing 
substential losses in yield in U.P, They suggested a number 
of control measures of insects and pest in rice. Eradication 
34 
of plant disease is essential for agriculture progress, 
Harris (1977) and Hewits(1976) I.L.O. (1977) argued 
that the net result was in rapid increase in ineguties of 
income and assest distribution and worsening of rural poverty 
35 in area affected by Green revolution. 
Kikuchi and Hayami (1982) have founded that is one 
village laguna village in the Philippines which benefitted 
substantially from H.Y.V. rice and modern implements and 
fertilizers. The real wages remained approximately constant 
between 1960 and 1976 despite rapid gro//th of population and 
in-migration. They comptissed these finding with a similar village 
in Java in which H.YJ/j?ice failed to take off real wages 
declined between 1966 and 1976 despite lower population grov\th. 
Bell Hazell and Slade (1982) studied on the impact of 
irrigation project and H.Y.V r'ce in Muda region of Malaysia 
33. Bhalla, S.,.Agricultural Growth Role of Institution and 
Infra structure factors. Economic and.Political weekly. 
Vol. XII No. 45,1977 P.1898; 
34. Khanna S.S. and V.R. Mj.ttal, Pest of paddy and their 
control in U.P. Indian" farming Vol. XX No. 4, 1970. 
35. V. Raja^opalan and C. Ranaswamy, the impact of Technological 
changes in agriculture on rural welfare.Agriculture situation 
in India.December. 1986,Vol. XLI No. 9, p"/2J. 
36. Ibid. -724. 
34 
reported that land owning house holds gained relatively 
most.But land less paddy workers also increased their real 
37 
per capita income by 97 percent. 
i^ rof. Abdul Aziz argued that increase in yield was due 
to the innovation of technological improvement, irrigation 
facilities and other input. But the ; fact remain that the 
better relation with ; land, improved economic condition 
of tillers made possible the utilization of innovation and 
38 irrigation and fertilizers. 
In the another way Azit Kumar (1984) has faunded that 
the farmers having large size of holding finding it profitable 
to cultivate and it change more rural structure by their 
use of modern machinery. 
On the other hand a large number of small farmers are 
also considerable to let out their land and look for source 
of earning elsewhere the increase in proportion of the area 
leased in by bigger land holders goes to negative the 
equalizing impact of leasing operations.^" 
37. Ibid. P-723. 
i( r> 
38. A.Aziz, man-land relations in India, The Geograprier. 
Vol.29 No. 2, July, 1982, P.12-20. 
39. Singh Azit Kumar, Dynamics of rural transformation in 
U,P. Some Preliminary finding man and development 
Vol. 6. No. 1, March 1984, p.19. 
35 
Justice P.N, Bhagwati (1984) regarded the cooperative 
and rural development programrie as an instrument for removing 
the poverty from rural India-according tohim the most important 
arm is to encourage the poor to organize and mobilize theme — 
4o 
selves to urge them to cooperate. In support of his 
statement justice Bhagawati has also quoted the words of stiphen 
Wasler i.e. 'Poverty will not be stopped by people who are not 
poor of poverty is stopped, it will be stopped by poor people 
and poor people can stop poverty only if they work at it 
together,* 
Ahluwalia (1985) examined the evidence that the rural 
poverty in India declined almost between the 1967-68 and 
1977-78. This is countrary to finding of (Griffin and Ghose 
(1979) who analysed comparable data for the period of 1960-61 
and 1973-74, he also founded that the incidence of rural poverty 
41 is negatively related to agricultural output level perhead, 
Hanumanta Rao (1975) has also considered the effect of 
tractor use on farm out put and employment by comparing farms 
which own tractor^s with those that do not, based on data from 
farm management studies (F.M.S) 1968-69 and 1969-70) for Punjab, 
40, Bhagwati P.N,. Strategy for removal of poverty. 
Yojna Vol, 28, No, 23, Dec. 16-31, 1984 P.5. 
h . 
4 1 , V, Razagopalan and C, Ramaswamy, The impe£3r of Technology 
change in a g r i c u l t u r e on r u r a l welfare^Agricul tural s i tua t ion 
in India Dec. 1986, Vol. XLl No. 9, p . 19. 
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He has carried out a multiple regression analysis on a cross 
section of farms to explain variations in cropping intensity, 
farm out put per acre of gross cropped area and farm out put 
and employment (in labour hour) per acre of net sown area, 
He uses a dummy variables (which has value of 1 if tractor 
are owned and other wi$.e) to measure the net impact of using 
tractor instead of Bullocks, Along with the tractor dummy, 
He uses tubewell expneses, the percentage of net sown area 
irrigated. The percentage of net sown area under H,Y,V, and 
fertilizers expenses as explanatory variables. He find that a 
high cropping intensity is largely accounted for a high use of 
H.y.V seeds and tube w«llirrigation, tractors per se being 
unimportant in this regard. He also that the tractor have 
neutrjil effect on farm employment for both the studied. However, 
42 the effect of tractor use on farm yield, 
Singh and Singh (1972) like wise in their stduy of farms 
in the Muzzaffarnagar district of Uttar Pradesh, divide their 
sample into two groups those that possess tractors and those 
do not use pi tractor. They note that tractor farms have higher 
yield of paddy, wheat, and sugarcane and produce a higher overall 
gross out put per hectare than the non-tractor farm. They too 
attribute the^e yield effects to tractarization, without 
43 
considering the possible effects of other inputs. 
42, Rao, Hanumantha (1975); Atechanizatlon of Indian agricultures, 
Blna Agrawal, New Delhi P. 10-11, 1983, 
43. Singh and Singh - Ibid - P,19, 
37 
MC Inerney and Donaldson (1975) have carried out a 
study in west (Pakistan to evaluate the effect of tractari-
zation). They compare a sample of farms in the years 1966-67 
and 1969-70, They note that the main benefit of using 
tractors has been to bring some uncultivated land undercrop 
cultivation, thus increasing the net sown area of the farm, 
cropping intensity is however found to increase by only 
7,5% points (111,55^  to 119%). They do not observe any 
changes in cropping pattern or in the crop yield, though 
they find a substantial decline in percentage of cropped area 
under fodder. They observe that investment in tubewells to 
has increased during this period and in comparing the 
relative effects of tractors and tube wells they find 
that the effects of the later on cropping intensity is 
substantially more than that of the former. He also emphasizes 
that not nearly has the direct effent of tubewells been 
important, but their Indirect contribution has also been 
substantial, since they have served as 'Catalysts' in the 
44 introduction of the new seed-fertilizers package. 
44, Mc inerney and Donaldson (1975) - ibi'd .pp. 22-23. 
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CI-IAPTER - III 
GEOGRAPHICAL _ ENVIRONMENT OF THE UPPER .GANGArYAMUNA_DOAB 
* 
STRUCTURE AND RELIEF : The region upper Ganga Yamuna doab 
comprises five districts namely Saharanpur, Wuzzaffarnagar 
Meerut, Bulandshahar and Ghaziabad which covers an area of 
about 2054 sq. Kilometers. It extends between 28** and 30° 
North latitude and 77° and 78°30' east longitude and forms 
the north western part of U.P,( Fig, 1). The length and 
breadth of the region is about 259 kms and 99 kms respectively 
while the average length and breadth is about (224 and 91 kilo-
metres) respectively. 
The upper Ganga-Yamuna doab is the part of Indo Gangatic 
plain of northern India. This great plain is a vast area 
of alluvial deposit extending over about 2400 kilometres from 
the east to west and 400 kilometres from North to South. 
The alluvial plain occupies the synclinal basin between 
the Himalayas in the north and Decean plateau in the south and 
its composed of the sediments, deposited by the Himalayan 
rivers. 
* *Doab» is composed of two persian words do, and ab which litera-
lly means two and water respectively,The term 'doab' therefore 
signifies an interfluve between two rivers or a tunge of land 
between two rivers (especially Ganga and Yamuna). 
CHAMBER 12th CENTURY DICTIONARY,New Mid Century P. 310, 
1. Singh, R.L, 'A Regional Geography of India.Varanasi. 1971, 
P. 129. 
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Various hypotheses have been put forward to explain 
the origin of this great plain, Eduward suess is of the view 
that the synclinal basin was a'fore deep' formed in ront of the 
resistant archaic land mass of the Peninsula during the 
southward compression of tiie Tethyan sedirrients against the 
rigid peninsular (B) block under the huge thrust of south-ward 
moving block of central Asia. 
•Burrad' attributes the origin of the depression to para-
llel faults with a down through of about 20 miles. Burrad's 
view has however not gained much favour as It is criticised 
to be based on geodatic observation and is not supported by 
2 
geological investigation, 
•Wadia and Auden believe that great plain was formed as 
a result of gradual subsidence of Archean gnesis which took 
place to counter balance the uplifting Himalayas and the 
consequent loading of adjoining belt by heavy and continued 
sedimentation. The sedimentation confined sinking with in 
creasing vigour during the Himalayas or gnesis and ultimately 
the alluvial plain came into being, 
The Geological history of the plain dates back probably 
to the upper-Eocene period when it began to develop in the form 
of depression by the middle miocene.The depression was fully 
2, Neuraiih..Hari 'air borne maonatic survey is proceding of 
Seminar on earth science, Hyderabad, 1965, P. 125. 
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developed and sine then it has been filled by sediment 
brought down by the Himaiyan rivers and ultimately it assumed 
the form of vast alluvial plain with a very gantle slope 
3 
tovjards south and east, 
The Alluvial deposits : According to Wadia the alluvial 
deposits can be divided into twomain categories Bhangar 
and Khadar. The Bhangar is the older deposits, generally 
composed of thick clay beds. These beds are usually replite 
with calcarious nodules locally known as 'Kankar* of 
various sizes. Pisolitic concretions of hydrated iron per 
oxide (FegO^) are also found dissiminated clays. They are 
commonly found the district of upper Ganga-Yamuna doab, 
They occur in the form of radish brown or yellow clay^  but 
Pebbles, gravels and conglomerets are not usually found. 
However, they are quite significant in the submontane and 
foothills zone and in the river bed^ and streams. The 
occurance of send varies universally with the distance from 
hills and the course of rivers whereas. The sediments 
of the alluvial is the khada.r deposits. The character of the 
newer deposits (Khadit) varies from region to region with 
in the great plain. In the deltaic region where there depositee 
3. Wathur, R.N.,Some characteristic features of water 
in meerut Distt* of U.P., N.G.J.I^ Vol. 4th - 4 Dec. 
1961, P. 69. 
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are in great abundance in the form of fine grain, clay is 
ir.ost prodominated,Along the course of river sand and sandy 
clays are the chief deposits, pebbles and also found in 
some places. Inthe submontane trace the khadir deposits 
consist of sizeable gravels of irrigalar shape but on the 
whole the Khadir areas are characterised by the absence of 
gravels and the presence of lenticular formation in the soil. 
The upper doab is mainly composed of old deposits 
but the newer deposits are found in is very n limited 
quantity, therefore it has been divided in two categories 
4 
namely Bhangarahd Khadar. 
1) The Bhangar or upland region composing almost 9C^ of the 
area of upper doab. 
2) The Khadir or low land region occur in linear strips 
along the course of rivers and it cover only 10 per cent 
of the area of upper doab (Fig 21). The Bhanger land are 
distributed among the distts of upper doab are at level 
of 52 to 200 feet above the valley of the rivers which 
divided them into several longitudinal belts of varying 
width and shape.The Bhanger tract is usually flat without 
much noticeable unevenness. ^ t is only in the vicinity of 
river banks that this evenness is broken by the existence 
4. Sharma, Geoaraohv of U.P. P.30. 
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of rivines and sand hills known as 'Bhur', The abrupt scarps 
by which the bhangar lands terminate and the frequent occurr-
ence of varrieness in the neighbourhood of khadar tracts give 
a sure indication of the fact that the surface of the older 
deposits is under constant and active denudation. The denu-
dation is chiefly due to the machanical work of rain water, 
The khadar area much limited in extent and are strictly 
confined to the banks of the rivers. The whole upper doab is 
traversed by four principle strips of khader deposits associ-
ated with the four main river namely Ganga, Yamuna, Hindon 
and East Kalinadl. Ganga khader is by far the broadest of the 
four. It attains a maximum width of about 10 miles in the 
south-eastern part of the paragana of Janalpur in Saharanpur 
districts and the north eastern part of pargana Gurdhanpur 
in Muzzafarnagar distt. Other Khader belts are generally narrows 
with breadth rately exceding 3 miles or 5 kms. The khader 
deposits v^ry from pure sand along the rivers banks to silt 
and silty clay in the villeys of rivers. Gravels are found 
only in the vicinity of the Siwalik hills in paraganas of 
Javalpur in the east and Faizabad in the north-west of 
Saharanpur district. 
Drainage : The drainage of upper Ganga-Yamina doab comprises 
two main systems namely the Ganga and its tributaries and 
the Yamuna and its tributries, Ganga and Yamuna are the 
principal river whereas their tributries are verymuch seasonal 
f FIGr 2 ) 
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in characters. All these rivers and stream flow from north 
5 
to south* 
The Ganoa system : The Ganga system drains mainxy lies 
the south-eastern section of the upper doab. East Kali nadi 
and Nim nadi are the two main tributries of the Ganga in 
the region. Besides there two selani, Ratmau and Banganga 
also drain into the Ganga river as hill torent in the eastern 
part of the Saharanpur distt (Fig, 7), 
After rising from the Gangotri glacier the Ganga enter 
the upper doab plain at Hardwar through a well marked gorge 
in the Siwaliks. 
The rivers flows through a number of meanders south 
wards forming the eastern boundary of upper doab distircts. 
The river flows in channel and is linked for the most part 
of its course in Muzzafarnagar and Meerut by a long but broken 
belt of lakes or Jhils, 
The water discharge of the rivers varies from season 
to season. It is at minimum during winter month due to the 
stoppage of the supply of the water from the glaciers. From 
middle of march the snow begins to melt and volume of the 
water increases in river and its attains maximum during 
the month of August because of full swing of summer monsoon, 
5, Singh, R.L, Op, cit Pp. 135-137, 
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It has been seen since 1400 A.D, that the Ganga frequently 
changes its course to form Khadir. The Ganga has been dammend 
near Hardwar and the upper Ganga canal has been taken out. 
The canal has a discharge of about 10500 cubic feet. The 
number of distributries which provide irrigation water to th' 
eastern tahsil of Saharanpur and Muzaffarnagar eastern and 
central Tahsils of ^ lieerut and eastern and western Tahsil of 
Bulandshahar district'(Fig. t), 
The tributries of Ganga are for the most part of 
torrential stream, rising in the outer slopes of Siwaliks 
and joining the Ganga either side in Saharanpur or north 
eastern Muzaffarnagar district. Solani, Ratmau and Banganga 
are the chief tributries in this section, Solani receives 
water from a Myriad of torrential streams forming a dendritic 
pattern. The river flow in the south-easternly direction 
under the high bank that works the eastern lirrdt of upland 
plain. It has very extensive Khader area. The river is 
highly capricious and has often caused distruction to the adjoin-
ing villages. 
In thet East, KaliNadi is another main tributries of 
the Ganga. It rises in the north-eastern corner of Khatauli 
paragana, between the Ganga canal and the main sandy ridge 
at first it is defined as channel but ultimately develops into 
a respectiable rivers and drains. The eastern upper doab and 
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joins the Ganga in Fatepur district in southern section of 
lower doab. 
The Yamuna system : Yamuna is the second major rivers of the 
upper doab. It enters the region at'Khara' about 197 km of 
its source in the Himalayas. The river firms the western 
boundary of upper doab region. 
The character of the stream is suddenly changes from 
boulder stream in the extreme north-west Faizabad paragana 
to sluggist and broaded channel with sand and mud deposits. 
In the southern part of paragana Bidauli and northern part 
of Paragana Kajrana the rivers flow through many well developed 
meanders. The meanders are also formed by the rivers in 
Paragana Baghpat in Meerut and Paragana Dankaur and Jewar in 
Bulandshahar from Jewar the rivers enters into the Aligarh 
district. 
The Yamuna was dammed near Faizabad and the eastern 
Yamuna canal was taken out in 1630, The canal with its numerous 
distribution irrigates the western tehsils of Saharanpur, 
Muzaffarnagar and Meerut district. 
The Yamuna receives a number of small and large tribu-
tJbies on its left bank within the upper doab region, like 
those of the Ganga the northern tributries are mainly hill 
torrent flowing from the foot hill of the Siwaliks, Muskara, 
Puja, Budhi Yamuna and Badshibagh are the chief among the 
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arteries of drainage joining Vamuna inthe north western part 
of the Saharanpur district. The tributries received by 
received by Yamuna within upper doab in which Hindon in the 
most Important and is in fact the third principal river of 
the regions. 
The Hindon begins at hill torrents rising in the 
north Paragana of Muzaffarabad and forms the boundary between 
the Muzaffarnagar and Meerut. It joins the west Kali Nadi 
which is an important river. About 16 kidometres south of the 
confluence it joins another tributries Kirsani ^iadi. The 
Hindon flows as a major river in the district of Meerut 
which ultimately joins Yamuna at the border of *Dadri' 
and Dankaur Paraganas of Bulandshahr district. 
Topographical features : 
The topographically the region is divided into following 
four disttnct regions. 
i) Siwalik hil region 
ii) The sub montane region 
iii) The uplanned plain or Bhangar region 
iv) The low land or Khadar region, 
6. Distt. Gazzate of Sahareppur 1922 P. 14-16. 
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i) The Slwallk Hills Regions : The Siwaliks are spreading 
in the south-easterly direction from the Gorge of Yamuna in 
the extreme north-west to that of Ganga at ^ ardwar in the 
east extending over a distance of about 73 kilometres. The 
range is broadesting in the middle and western part and it 
narrow down in the eastern section. The hills are generally 
rugged and abruptly on rising the southern side while the 
slope towards the Himalayas in the north is comporatively 
gentle,The whole range of siwaliks is separated from the 
Himalaya by a continuous reverse fault with the exception of 
Mohand and Timsli passes which are connecting Saharanpur 
with Mussoorie and Chakrata topasses which cross the range 
are gently very difficult in access and seldon^ used. The 
surface soil is generally a thin vegetable deposits and 
carries a cover of sal and chir forest save the forest 
chokis and occasional huts of the forest workers the range 
carries almost no population. 
ii) The Sub Montane region : This region lies in the south 
of the siwaliks which is locally known as 'ghar' and 
corresponds to Bhabar tract of the diStricti on the eastern 
side of the Ganga. It extends in Bhagwanpur Paragana and 
harrows down in the extreme north-west of paragan Faizabad. 
Its length is intersected by numerous torrents that come down 
from the siwaliks which is dry in hot season but discharge 
{f-lG^r-b ) 
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water during the summer season. In the west the surface of 
Ghar is relatively even but in the middle and eastern section 
the submontane trait consists of a reries of high and broken 
spurs and plateau which merged abruptly into the plains. The 
surface soil is light and shallow overlying a deep strataum 
of stone, and boulder which rises to the surface of various 
places formly the submontane belt. In the Eigning the region 
was covered with forestation and it has been cleared upto a 
distance of about 15 kilometres and was brought under culti-
vation. The bhabar in the east and the Ghartoo is characteri-
sed by subterranean drainage. ('^3*'^] 
The water from the hill torrents sinks into the bed 
of boulder and flow southward as subterran stream for some 
distance before it emerge to the surface in the plain and 
makes the constraction of wells. The distribution of population 
is quite uneven because of the fact that the land is not 
suitable for the construction of houses. So the people generally 
live in wattle huts, which are highly sensitive to fire 
during the dry summer season. 
Although the region experiences a heavy rainfall but 
there is no apprehension of flood because of the nature and 
slope of terrain. 
7. Shafi,M4.,Ganga-Yamuna doab, in Indian Regional Studies 
Ed, by R.L. Singh, Banaras, 1969 P. 3. 
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iii) The upland plain or Bhanoar Region : 
The region covers almost 90% of the surface area of 
upper doab (fig. 6). Its much share by all the four distt. 
of this regions. The plain represents tne older Alluvial 
deposits which are 50 to 200 feet (15 to 60 metres) above the 
valley of the rivers. It is divided into a number of longi-
tudinal belts of varying width and shape. 
The general appearence of Bhagar region is of a 
monotonous level plain with rather imperceptable slope tovards 
southwards. The monolomy is, however, occassionally broken 
by process of depression, sandy ridges or Bhur (Fig, ^)» 
The secondry Yamuna-Hindon doab interflow covers, the 
area of the tahsils of Saharanpur, Nakur, Rairana, Baghpat, 
and Sardhna and western part of tahsil Meerut and Ghaziabad. 
In Tehsils Nakur and Kairana, the surface is appreciablly 
diversified by the numerous depressions which run along the 
Kath Nala and Sindhinala. But in the Tehsil Kandhla, Barnawa, 
Baghpat and Ghaziabad it is almost featurless level plain. 
Most part of these are irrigated by eastern Yamuna and the 
upper Ganga canal.The water table of the plain varies from 
25 to 35 feet which is easily tapable by wells. There lower 
plain are mercy and clayey whereas in the higher plain the soil 
is generally light containing about 70Ji^  of sand in the Bhur 
(FIGirA) 
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tract. Adjoining to the Khadar belt of Yamuna and Hindon 
the soil is generally fertile, consists of fine black loamy 
soil. The Hindon east Kali enterflow comprise almost all of 
the paraganas Sardhana, Meexut, Jalabad, and Dasna and 
western parts of Paragana of Daurala, Sarwa, and Hapux in 
Ghaziabad and entire paraganas of Sikandxa bad and Khurja 
and eastern part of the Dadri, Dankaur and Jewar in Bulandshahar 
distt. are upland plain of highly ill defined drainage. In the 
middle by abroad belt of depression having width of 6 km. 
The soil of depression is heavy clay and specially suited to 
the rice cultivation. On the whole this region is highly 
productive due to irrigation by the upper Ganga canal and its 
distribtries.® 
In Bulandshahar the upland plain on the east and west 
cover by a narrow belt the Bhur tract, running along the east 
Kali and Yamuna Khadar. 
The Kali Ganga interfluve is a long narrow belt of 
upland which lies between the Ganga on the east and Kali Nadi 
on the west it extends over the entire length of the upper 
doab ^ere its includes Paragana Roorkee, Manglaur and 
Saharanpur district. Gurdhanpur, Purchapur, Khatauli, and 
Jansath Paiaganas and eastern part of the Muzaffarnagar dist. 
The west part of Paraganas Mawana, Kothore, and Puth and 
8. Singh R.L. Op. Cit. PP.140-45. 
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pargana Siana, Agota, Ahar, Baran, Sikarpur» Anupshahar, 
Dlbai, and Pahasu in Bulandshahar district. The whole surface 
of this region is diversified by the presence of numerous 
sandy ridge or Bhur.These sandy undulation rise to height 
of 15 to 20 feet the Bhur depression are found only in distt, 
of Meerut and Bulandshahar and in the Paraganas of there 
districts Sikarpur, Baran, Aguta, and the west part of 
Anupshahar. 
Since the Bhur tract do not possess much irrigation 
facilities due to which of the portions land are not rich in 
agricultural productivity and some times the agriculture 
situation becomes ouite precareous* 
IV) The low land or Khadar region : 
It comprises the ribbon of low land which runs along 
the rivers. It is composed of newer deposits and receive 
silt and sediments washed out from the upland plains by the 
surface run off during the rain. The Principal khadar tracts 
are those which are association with Ganga, Yamuna and Hindon. 
The Khadar belt are also found along the west and east of 
Kali Nadi, and Kirsani nadi. The khadar in generally separated 
from the upland plains by a belt of Bhur. The khadar usually 
consist of silt, , sand and clay, which varies considerably 
in width. The Yamuna khadar have an average width of about 
3 km. brolaidea after the confluence of Hindon. The breadth 
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of the Hindon Khadar is about 5 km. The portion of Ganga 
Khadar in south of Bakerheri is of the medium breadth of 
about 4 to 8 km. But the north of Bukerheri it broadens and 
attains the maximum width of about 20 km in Jawalpur, Roorkee, 
and Manglour Khadar occupies a low land which is highly 
vulnerable to flood during rains. The under water table 
becomes very high. Sometimes'rises upto surface level to 
creatr a flood, conditions with the result whole of Khadar 
land changed into a long ribbons of water soaking and mercy 
land and saline conditions prevailed widly. 
Agriculturely the khadar land is not for the most of 
the crops there are few crops which are limited and thrive well 
in this tract of land. It is however certain pasture to provide 
grazing ground for the livestock to the pastoralists. 
The khadar tract is liable to inundation because of 
this apprehensive and the poor agricultural activity. The 
region is rather thinly populated only melon and water melon 
9 
and some vegetables are grown in the prephery of the tract. 
Climate j The climate of upper Ganga-Yamuna doab is rather 
a continental type with fairly cold winter and very hot summer. 
During winter season to ground temperature occasionally 
fails below freezing points where as in the summer the it 
10. Tiwari, A.R. 'Geography of <^ ttar Pradesh.New Delhi, 1971 
pp. 18-21. 
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often rises above lOO^ F^ and sometimes it is recorded more 
than 112°F. The winters are generally dry and cold and summers 
are hot and dry and usually in the month of June it is 
associated with strong balazing winds locally known as 'loo'. 
The winter winds are continental in origin and generally 
blow from west or north-west direction. In summer season, on 
the other hand, the direction of winds is reversed. They 
are of marine origine and usually blow from either south-east 
or south west. The riversal of wind is an outstanding feature 
of the regions. Climate are distinguished as dry monsoon and 
wet monsoon. The climate of upper doab is consequently cha-
racterized by a well maked seasonal rhythm. 
The dry monsoon prevails during the winter and early 
summer months from i mid November to mid June, The period 
of dry monsoon is accordingly divided into winter and summer 
season. The winter season usually begings from mid November 
and lasts upto the end of February, After a brief transitional 
period the disturbed weather dur-ing March the summer season 
sets in at the end of March and extends upto the middle of 
June or the last week of that month. The wet monsoon begins 
from the 3rd or 4th week of June and last upto the middle of 
October, They are most active during July and August which is 
10, Tiwari, A.H, 'Geography of Uttar Pradesh. New Delhi, 
1971, pp, 18-21. 
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generally the rainiest months of the year. After a short 
transitional period of retreating monsoon from mid October 
to mid November the dry monsoon establish themselves and 
the winter reason begins from the middle of November, 
Thus the whole region is divided into three distict 
season of winter (Mid Nov to mid February Summer (mid March 
to mid June) and summer rains (mid June to mid October). 
Winter season : In winter season the upper doab plain largely 
affected by the northern and north-western winds. In the month 
of middle November these winds increasingly become cold by 
the begining of January as they come from the snow belt of 
Himalayan range. January is by for the cxxldest month of the 
year. The mean maximum temperature is 43^2 F at Roorkee and 
45°4 F at MeerUt, The temperature obviously increases from 
north to south with the distance from the Siwaliks. In the 
Saharanpur distt as the temp, in Siwaliks and submontane belt 
are apreciably lower than those in the plains of the southern 
Tehsils of the districts. 
• 
The day temp is high pleasantly warm but the night are 
cold and later part of the January and early February heavy 
mist or fog often occurs, late in night and sometime last 
for tioure after sunrise. Occasionally the fog becomes, so 
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intensive and long confined that it cause damage to the 
Rabi crops during the month of January and February upper 
doab visited by number of depression which most probably 
originated in the meditrrean basin. These depression bring 
light to moderate shower to the Region which are very important 
for the standing of rabi crops, 
Summar season : The summer begins from mid March and conti-
nous till the middle June, The temp begins to rise appreciably 
in the later half of the moftth of March, The mean monthly 
temp, for march rise to about 66°F and tl^T at Roorkee and 
Meerut and the mean maximum temp, during this month is as 
high as 84 F and 85 F, at there two station the mean duranal 
range is quite high being 27^F and 28°F at Roorkee and Meerut 
respectively. The temp, increases in the month of May and 
12 June. These month are the hottest month in the region. 
The weather become distinctly dry when relative humidity 
reduce 42% in April to 39% in May. The mean maximum Temp, 
in May at Roorkee and Meerut are 103^? and 106°F and the 
mean maximum temp 'at there station are 74°F and 76 F respe-
ctively, The hot dry winds loo its important feature and 
there winds blow from the north west, west and south west 
and some time stromy and they cause considerable damage to 
11. Trikka, R.N.,'Persistence probability of cold spells in 
U.P, -I.G.F.36(41).1961.DD. 140-51. 
l-2« Hot and dry'dust Raising winds (Loo) memories of Indian 
Meterological deptt. Vol. V, 1954, pp. 162-63. 
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fruit trees such as mango and occasionally take vary toll of 
human life also. 
The Season of Rains : In upper doab the season of wet monsoon 
begins from the last week of June with the arival of fully 
developed monsoon currents appreciable fall in temp occurs and 
dry purchasing wind is replaced by more pleasent humid wind 
more than ^)0% of total annual rainfall is received during 
July and August, In this region. These monsoon which are definetly 
the rainiest monsoon while nearly 8b% of the total rainfall 
is received during entire period of wet monsoon. The Table (1) 
show the absolute and percental distribution of rainfall in 
certain selected station during month of July and August. 
Table-I 
Absolute and percental distribution of Average rainfall in 
certain selected station during July and August 
Station 
Saharanpur 
Roorkee 
Muzaffarnagar 
Kairana 
A-^erut 
Baghpat 
Bulandshahar 
Khurja 
Total rainfall 
in inches 
37.03 
40.07 
37.73 
28.55 
32.92 
24.34 
26.40 
24.62 
Rainfall in 
July and 
August 
(in inches) 
20.20 
22.48 
19.30 
15,14 
17.20 
12.15 
13.43 
12.23 
Percentage of July 
and August Rainfall 
to the annual Rainfall 
52 
56 
51 
53 
52 
50 
51 
50 
Source : Memories of Indian Metrological deptt. Vol, XXII 
Pi.III. 
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Cloudness is also maximum during these month and 
consequently the relative humidity is usually as high 80% in 
July and 85% in August. 
In September the wet monsoon current become feeble the 
rainfall is much curtailed and the rainless intervals with 
very bright sun becomes longer. A slight rise occur in day 
temperature and during September and October the region receive 
about 30% of its annual rainfall. These weather are only gently 
breezy with Intervals of calm and completely motionless air. 
This rainfall (September) is very important for sowing of 
rabi crops and the quality and yield of late Kharif crops. 
Abnormally heavy fall in these month may cause water logging 
while premature of the rains way prove (late) determental to the 
showing of rabi crops. 
In October the depression over the plain of upper doab 
become weaker and less frequent.The mean monthly temp in oct is 
75°F at Roorkee 78°F at ^eerut. While the mean maximum and 
minimum temp, at then station are 87**F and 89*^ F and 61°F and 
62°F respectively. This month is of active retreat of wet 
summer monsoon and complete and the winter monsoons begins to 
13 
establish over the c region. 
The pattern of distribution of the annual and wet season 
rainfall is very much identical. The rainfall gradually decrease 
13. Hussain, Mazid/ 'Land utilization in upper Ganga Yamuna 
doab, Ph,D, Thesis, 1963 
( FIGt^-S) 
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from north to south and from east to west. 
The percentage variability of mean annual rainfall as 
shown (Fig*-^) range between less than *15 to more than 30^ 
It is varying with the amount of mean annual rainfall. The 
lowest variability less than 25/l» sound in the submontane bell 
and its immediate vicinity in Saharanpur dist where as the 
highest variability 30^ or more occur in western Paraganas 
of Muzaffarnagar and Meerut boarding on the Yamuna. 
Table - 2 
Annual and wet season rainfall and the percentage of wet 
season rainfall to the annual rainfall. 
Recording station A.R,in(inchest Wet season % of wet season 
Annual rainfall rainfall to annual rainfall 
June to Sept. 
Saharanpur 
Nakur 
Roorkee 
Deoband 
Muzaffarnagar 
Kairana 
Jansath 
Budhana 
Sardhna 
37.02 
32.87 
40.07 
40.54 
37.73 
28.55 
35.96 
28.92 
30.60 
31.20 
26.90 
36.47 
34.35 
32.52 
25.00 
30.54 
25.10 
26.62 
84 
82 
91 
85 
86 
87 
85 
87 
87 
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Ma wan a 
Meerut 
Baghpat 
Hapur 
Bulandshahar 
Anupshahar 
33.40 
32.92 
24.32 
28.39 
26.40 
26.87 
29.23 
29.32 
20.10 
24.90 
22.44 
23.70 
88 
89 
82 
87 
85 
88 
Source ; Calculation based on data from memories of Indian 
Metrological deptt. Vol, XXII Pt. III. 
From the agriculture point of view the variability of 
rainfall during the wet monsoon season is a greater importance 
than the annaul rainfall variability - for the sowing of Kharif 
crops. The rainfall having highest variability during the rainy 
season (April to August) and lowest variability during winter 
season (November to March), 
Muzaffar nagar distt which has the greatest probability 
of drier season change of rainfall in rainy season being lesser 
than the upper quartile for the retrating monsoon season is 
almost 19Jli.^ ^ 
In Bulandshahar dist and Meerut this percentage works 
to about 8 , In saharanpur distt thereis no liklihood whatever 
for the rainfall of the rainy season to become equal or to 
drops below. The upper cuartile for the retrating monsoon season 
on the othe^hand the chance of rainfall of the retreating monsoon 
equaling or exceding the median of the rainy season are about 
14, Crowe, P,R, The analysis of rainfall probability: A Geographi-
cal Method and its application to European data»Scotish 
Geographical Magzine Vol,XLIX 1933 pp,73-91 and Monk house 
F,J. and Wilkonson H.R, 
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about 2 to A% in various diltt. 
Therefore the amount of rainfact have always been a matter 
of revious concern for the agrienlture and the leetion of 
population which depend directly on Agrienltural Occupation 
firsts lifdihood. 
SOIL : 
The soil of upper doab may be grouped under 5 distrinct type 
namely^^ (1) loamy soil (2) clayey soil (3) Khadar soil (4) 
sandy soil (5) Dark clay soil. 
The distribution of soil is shown infpig.tjill). It will be 
seen from the map that loam is the most prodominated type whereas 
the dark clay is absolutely confined to the submontane of 
Saharanpur district. The clayey soil is chiefly found in the 
depression areas of the Bangar tract • Sandy soil is generally 
occured in the long narrov; strips which sandy soil generally 
occur in long narrow usually runs along the valleys of the 
rivers of the region where as khandar soils are confined to 
the low land which flauked the channels of the rivers, 
Loamy Soil : Loamy soil is composed of a mixture of sand and clay 
and are conventionally divided into a few Verities depending 
upon the percentage of sand in the soil. The light rich loam 
locally known as rausli which contain considerable mixture of 
sand and is usually easily friable. In Saharanpur district 
the term rasuali is used for all the soils which ranges from 
the light friable soil to the softer kinds of clay. In other 
district its generally consider to signify a sandy loam which 
is fairly sustable for the cultivation of wheat and sugarcane 
15. Raychaudhuri, Soils of India, I.C.A.R. New Delhi, 1963, 
pp. 312-314. 
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The major part of the cultivated upland in Saharanpur 
in assessed as rausli soil ranging from light rich loam to 
the soften kind of clay. 
In Muzaffarnagar district ot account for a little over 
22% of the cultivated area and is principally found in the 
eastern tehsils. In *'''eerut and Bulandshahar it is mainly .^  
confined to tehsils of east Kali Ganga interfluve and approximately 
covers 30 and lb% of the cultivated area of these district 
respectively. A superior variety of loam is seats. It is rich 
loam or would which is of white or light gray colour when its 
dry but become very dark rich deep coloured when moistured. 
t^ is mainly found in the Yamuna-Hindon interfluve. In 
Muzaffarnagar its covers 83?B of cultivated area and is assessed 
as *rausli of first class type. 
In Meerut district its found in the upland plain of both 
the central and western tehsils and is mainly responsible for the 
assessment of meerut as one of the richest district in the 
state which is splendly cultivated. 
In Bulandshahar district the upland soil is for the most 
part 'soote', but in the southern parts of tehsils its tends 
to become relatively sandy and is therefore of a porous guality. 
composed with that '^eerut District. 
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Clavev Soil : It is simply dark stiff clay free from sand 
and generally found in natural depression. It is locally known 
as 'daker' in all the districts of upper boad. ^t is correspon-
dence with the Matiar of the neighbouring districts. The colour 
of thissoil generally gray to dark gray and it difficult to 
work especially when dry^but when moistured it becomes puddled 
up and sticky. It is moisture retentive soil and specially 
suited to rice cultivation. 
In Saharanpur and Muzaffarnagar the dark soil occur 
in scatterd patches in extremely eastern and western tehsil 
on the eastern side. It is mainly found near the Ganga khadar in 
paraganas Jawalpur and Gurdhanpur on the western side its 
form along but broken belt straching from paraganas SPltanpur to 
paraganas Bidauli. In Meerut and Bulandshahar the darker soil 
(clayey soil) is mainly confined to the Hindon-east Kali interfluare 
and runs in broad broken belt through the middle of the distt. 
on the whole this soil is most extensively found in Meerut district 
Khadar soil : The khadar soil is markably sandy adjacement to 
the rivers banks but away from the banks in valleys of the 
rivers it gradually changes from sandy silt to silt and silt 
clay.The khader soil is always exposed to floods and water 
logging and its consequently almost the entire belt of this soil 
is agriculturly preeax±ous, l?his is suitable for the cultivation 
of millets> vegetable, and melons while the silty clay soil are 
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used for the cultivation of coarse varieties of rice, peas, and 
grains. The water table is high during rainy season, It leads 
water logging of soil but it also promots the formation of 
(Reh) or crust of salt enfloresence on surface soil. The distribu-
tion of khadar soil is show in (Fig.) and is identical with the 
distribution of khadir region discussed in previous, 
Sandy Soil : Sandy soil is known as »Bhur' is for the most part 
of sand of whitish colour. It has many finer grades and varieties 
when it contains any appreciable mixture of loam. Its fairly 
productive and often assessed as on with second grade or inferior 
scots. But when it drifts or rises into ridge and hallocks, it 
is worthless. This soil cohtain some important chemical which 
has capability of giving good yield is considered and found to be 
a soil which improve fairly satisfactory by cultivation and 
manuring. The soil is generally coarse grained and is not a 
good retentive of moisture due to this its easily friable soil 
of Pale coloures and suitable formalon, wheat, millet, and for 
also certain pulses, 
On the whole the sandy soil tract are classed as agricul-
turally poor or even precarious. The general distributing of sandy 
soil is shown in(Fig ) it occures in the district of Muzaffarnagar, 
Meerut and Bulandshahar in the form of long irregular bends 
16. Raffiikiklah, ^ .M., Ph.D. Thesis, The growth and Distribution 
of p pulation in relation to agricultural r^ source-s in 
U.G.Y.D. PP. 25-30. 1969 
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running along the drainage line of the region.I t is most 
aboundant in Meerut where as least extensive in Muzaffar nagar 
' 17 
and Almost entirely absent in Saharanpur district. 
Dark clay soil : It is a dark chocolate coloured clayey soil 
which is extremely productive where as the deposits is of 
sufficient depth. The soil is found exclusively in the submontane 
belt of Saharanpur district in the region. It is found particularly 
in the north-western part of the sub montane tract on the high 
terraces between the torrents beds and produce vary good crops 
like wheat, rice, gram, millet and sugarcane. This soil also 
occurs in the central part of the tract and extends towards the 
east upto to the Ganga khadar. In the eastern belt however it is 
replaced by an alternation of sand and light soft clay. In the 
immediate vicinity of the village sites the soil is highly 
mannured and intensively cultivated and called by local name 
18 
(misan) . The misan zone are suitable for the cultivation of 
sereal and non ser&al crops. Where the diposits are not of any 
depth the thin layers of these soil usually rest on substratures 
of stone and buoulders do not yield wellto cultivation and these 
generally covered with grass(thin layers ) and shurb which 
provides good pasture for sheep and goats^ because of the 
mountanous the danger of rapid soil erogi n is very imminute. 
Conceguartly terracing is highly essential for the conservation of 
the soil eover and for successful cultivation of crops through 
out the dark tract of the submontane belt. 
17. Distirct Gazetteer of Saharanour. 1952. PP.9-11 
18. Ibid. pp. 358-359. 
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CHAPTER - IV 
IMPACT OF TECHNOLOGICAL COA/.PONENTS ON RURAL HftBITAT 
TRANSFOR^V^TIQN 
India is a predominatly rural and agricultural country 
where about 77 percent of the population is engaged in agriculture 
The economy, prosperity snd social life of the rural habitat 
are centred around the land. Agriculture accounts for almost 
half of the real gross don.estic products and its contribution 
to\ ards the growth of income and the distribution of that 
income affects on a vast majority of the population. Therefore 
the rural transformation through agriculture infact is related 
to the transformation of the whole national economy. In India 
particularly in rural arec.s where the percapita income is very 
lov/. The 50 percent of the population are below the poverty 
line in the rural areas. This low percapita incone is due 
to only by the low agriculture productivity. The per acre 
productivity is quite low because of the fact the holdings 
of the land is cuite small and fragm.ented and the defective 
land tenure system wliich is characterised by high rents, lack 
of ad'ic uate credit faci iities, leek of trained personnel and 
illit-^ r^ cy and the absence of good irrigation fecilities. 
Tlie other recsons ere pressure of population on Irnd and 
tne lack of incentric to adopt the modern technological 
innovation and wide Vc-rieticn in agricultural output due 
to vagaries of Indian monsoon, 
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Tlie nc\fj sti^ o Legy v/hich v.'f;s iinpieir.ented during 1966-67 
to reduce the recionel inbelances in respect of food proouc-
tion, percc ita incoi.ie and to increase the chances of rural 
en/oloyment and the social status of rurc-l habitat. The 
str tegy includes the H.Y.V,(High Yielding Varieties of 
seeds) over a large area, the development of irrigction 
facilities and adetuate and balance use of fertilizers, 
organised and systematic apply of inputs interms of bank 
credit or through the various finance agencies. It also 
includes the modern technology in the field of acriculture 
after land refornis policies, 
The other efforts have been made to bring the science 
and technology closer to the farmers through education 
and training. The special emphasis has been given to the 
weaker sections of society most particularly tothe small 
and marginal farmers and agricultural labours so that they 
raise their status and the livelihood, 
The development of Indian agriculture end rural habitat 
transformation have been taken place into various phase 
through the successive five year plan, v'l/hich provide attention 
to ards the agricultural development in the country. During 
1951, the first five year plan was introduced where a top 
priority was given to agriculture and community development 
programme, A sanctioned of rupees two hundreds ninety one 
crore was made to the agricultural development and the plan 
was k'own as the agricultural end irrigatit^ n plan. The 
main aim of this to remove the shortage of foodo/^  and raw 
1. Anrawal. A.N,.Indian Economy. ProaOiems of development and 
Planning. Ed, 9th New Delhi, pp^.^83 
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nateriels in the country,The strateoy of tiie pic n was m^de 
to extend irricjction facilities to provide improve varieties 
of seeds and fertilizers. This plan h.-s b_ought txerr.Gndos 
changes in the field of iyriculture and community development 
progranune through the setting up the organisations and 
institutional changes in the lend reforius and agricultural 
extention. This plan was successfully , implement and 
accepted tothe rural people which helped them to raise 'the 
main economy partial any the agriculture of the country, 
During second five year plan much attention vjcs paid 
towards the industries and transport. Only 20/o of the 
total outlay of i\S, 40C-0 crore wi s spent in acyriculture, 
irrigation end comr..unity depeloment programnie, 
In the third five yer.r plan (1961-66) ag<;in priority 
was given to the agriculture. The total out lay Rs, 157436 
crore. The main target was setup was to increase production 
by 30 persent. 
In the fourth five year plan (1969-74) v as put into 
operati n on 1st April,1969, The main efforts curing this 
period Wc.s to consolidate the Indian economy by laying 
emphasis on increase agricultural production and check on 
the population growth, 
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In the fifth five ye^r plan (1974-79) attention was 
mode to remove the poverty end to achieve the goal of the 
self reliance. These two basic objectives were necessarly 
achieved a higher rate of gro^ .^fth, better distribution of 
incomes and a significant rise in domestic rate of saving. 
The six year plan also aimed to raise the growth r^te 
of domestic product by 5,2 percent per annum and 3.3;b per 
annum in per capita income. The food production reached 
151.5 million tonnes in 1983-84 in the 6th five yerr plan. 
The production in 1984-85 w^s expected to be around the sane 
level. It has been achieved by the strategy of increasing 
the supply of critical inputs such as irrigation, fertilizers, 
H.Y.V. of seeds etc. During the 6th five year plan period 
the consumption of fertilizer was increased by more than 
60% i.e. 52,6 lac tonnes in 1979-80 to over 1984 area 
under irrigaxion potential was of the order of 56,5 million 
hactere in 1979-80 It increased to 65,5 million hectare at the 
year of 1984-85,The area under H,Y,V, programme increased 
from 52,5 million hectare in 1983-84 to 56 million hectare 
in 1984-85, 
The seventh five year plan (1985-90) paid attention 
tovi/ard under developing region and area of low agricultural 
productivity. The plan also concentrates on the rural 
development and particularly to introduce a progrcirime to creat 
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rural employment through which the poverty may removed. 
The several programme have also teen naunched for the 
rural development. 
InstitL.tional and Technological Factors in rural habitat 
transformation : 
1) Institutional Factors : Institutional factors an important 
in the transformation of cgriculture. The land consolidation, 
land tenure system, land hSldino and revenue system and 
cooperatives. These all are important prrameters of the 
institutional factors to bring the technology in the agriculture 
one has to consider the institutional factors without which 
the mechanization in field in difficult. Hence the institutional 
factors play a significant role in the transformation of the 
rural structure particularly in the areas of upper Ganga-
Yamuna doab which is rich in agriculture. Some of the 
important institutional factors are discribed as follows : 
Land consolidation : The term lend consolidation has been 
defined as an amalgmation and redistribution of all or any 
isolated or scattered unit of individual plot into one 
2 
consolidated compact field, 
2. Govt, of India, Consolidated of holding. New Delhi,1957, 
P. 2. 
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The division and subdivisi.n of hoioing results in the 
in efficient and unprofitcble farming. Through the consoli-
dation of holding all the scatterd plots of land are 
ccnsoliaated in a compact forra of large size farrr.s he vino 
the sav.e area of ttie scatterd plots. Once ail t:;e sca-.tered 
agricultujal lands are consolidated then the task for the 
application of modern tecnnicues becomes easy and profitable 
to the field of agriculture. Therefore the farmers can use 
tube well easily in their consolidated field and can also 
use newly develop technicues for agriculture such as H.Y.V, 
of seeds, chemical fertilizers, irrigation facilities, 
pesticides, insecticides. Consolidation is most suitable 
for the tractorization and havesting. Thus the consolidation 
of holding has a direct effect on the productivity of 
agriculture and tbus by consolidation the Indian agriculture 
has been transformed into a progressing directions, 
Land tenure and land Revenue system : 
It is an important indicator for the rur<yl development, 
The system is not perfectly suitable in the Indian agriculture 
because the farmers wiio owns the land in their name enjoys 
higher socio-economic stratus as compare to those who 
are either owner or share cropper. In security of tenure 
and higher rents would stand in the v/ay of adoption of 
technological changes imTSTv'ifTg long term investment. The 
aim of this programme is to increase the productivity in 
woy of rural transformation .The grovt-th of tenure systen^  
in recent time with ail evils partly explains the retarded 
grov/th rate in agricultural productivity. The importcnt 
of land tenuring is varying through out India. The tenure 
of land is of the wide significance and uncuestionable in many 
instcHces. It is responsible for some of the low agricultural 
productivity. According to the initial farm planning as « 
well replanning of activities on land for a long period 
of agriculture is failed is almost in every farm with certain 
obstructions. 
Therefore special attention has been paid towards the 
study of tenure in rural areas of a number of countries from 
America to south east Asia by F.A.O. But rarely it has 
led to the local authorities to solve their problems. 
Size of land holdings : 
It is an important feature of the economy of the districts 
of upper Ganga-Yamuna doab which is predominated of small 
holdings. This has been thought to be one of the major 
problems of the agriculture in this regions. Here large 
number of holding were declared uneconomic it was during 
preindependence period when the condition of farmers, tennent 
3. Phillips. J. The Development of agriculture and 
forestry in tropics. London, 1961-66. p. 43. 
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status end scope of c-gricultural development were found to 
be unstisfactory due to evils of Institutional factors 
which had reached to the Zenith, In British India large 
proportion of agriculture output went into ^rip of few 
capitilists where as the tennents and the rest of the 
society were given less benefits since the farmer did not 
have tennure security, so they lost their interest in the 
field of farming, But after the achievenent of the independence 
the change vas brought in the entire country through the 
abloshing of Zamindari system in most the states particularly 
in upper doab region. Under this region land tennure system 
wes modified and the tennency legislation had reiTioved most 
of the social and economical disparities from the rural 
4 
areas, 
The greater Variance of these reforms has been noted 
in holding of land among Indian farmers about 21% of 
holding with an average of 0.72 hactere and less are held 
by 64% of the land holders and another 45% of holding with 
an average of 1,41 to 3.38 hacteres. Only less than 6% of 
land holders hold the balance of about 34% of the holding 
on the average of ranging from 4.41 to 131,17 hacters, 
All India average size of agricultural holding is 2,6 
hactares but in the state there is a marked variation in U.P. 
4. Viswanath, A., Size yf holding Kisan world Mai-ch 1984, 
PP. 11-12. 
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The averege size of land holding is 1,05 hacters (Table ) 
Table - 3 
Districts wise number of holdings by size/class in the 
upper Ganga-Yumana doab region C1976-77) 
(Size class in hacteres) 
Districts Below 0.5 to 1 1-2 2-3 3-4 4-5 5-10 above 10 
0.5 
Muzzafarnagar 89.3 36.9 41.8 21.1 12.8 7.8 11.0 1.8 
Meerut 85.0 40.7 43.5 22.0 12.1 7.6 8.6 1.0 
Bulandshahr 73.0 45.8 49.3 24.2 12.9 7.5 9.4* 1.3 
Saharanpur /*.A«- - - - _ _ _ _ 
Source : Statical abstract-Economic and statical department 
U.P, Lucknow. 
The above lable shows very interesting information 
regarding the ownership of land. Nearly 41.8/^ of the families 
in rural areas of this region own the land less than 0.5 
hactares. Another 19.7% of families have the land holding 
of 0.5 to 1 hactares of land owned by 20^ o of families. The 
land holding betv/een 2 to 3 hactares are hold by 9.5% of 
families. The percentage of number of holdings 3 to 4 hacteres 
is 4,3% and 2.5% of fomilies own the land holding between 
4-5 hactares 3.1% of families ho-ds the big farmers above 
so 
than 10 hectares. It further shows th£:t the distribution of 
land among the rural families is not equal which is ultlinately 
create oostacle in the way of agricultural production as 
for as rural development. 
Ceiling on land Holdings : 
The legislation of ceiling vvc..s the third prong of 
the tripple reform movement of 1950s. Mainly two main rationals 
5 
were used by the proponents . In the first case, redistribution 
of existing land holdings is recuired by the social justice 
for both to satisfy land hungers and to reduce in eoualities 
in control end use of land resources. The second rational 
mainly throw light more on the economic arguments. In order 
to achieve social Justice, the redistribution of agricultural 
land in rural areas has been a accepted as apttlicy by the 
state. 
The planning commission recommended the principles 
that there should be a limit to the maximising amount of 
land which an individual may hold. It has been decided that 
every state should pass legislation presenting maximum 
limit. The ceiling legislation had been passed in all the 
5. Krishna, R. 'agrarian Reforms in India, The debate on 
ceiling. Economic development and culture chaeae 
vol 7, No.3, 1959, pp. 302-17. 
6. I.C.A.R. Hand Book of Agriculture.Rev. Ed. 1980. p. 709, 
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Scotes by 1961-62, Uncer this reforrr: the holding size thc-t a 
person can own VJLS fixed and the surplus amount of lend wcs 
seized by the Government which was letter distributed among 
the sn-:ail faxners and land less laboures. The proposed 
to irr.pore ceiling created a lot of controvercy in the country 
although those who were in favour of this system they present 
the following arguments, 
1) Ceiling system reduces the size of l^ .rge farms. 
ii) increase agriculture productions. 
iii) Helps the land less labourers and small farmers. 
iv) establishes of cooperative village system. 
By 1970, about 50245 hectares of land was declared 
as surplus. In 1972 the important changes were brought about 
in the fore said act. The U.P. imposition of ceiling on land 
holding act 1972 mainly aims at narrow down the disparities 
ai;:ong tennuring and holding in the rural areas and to ensure 
ecuitable distribution of surplus land anong persons belonging 
to SC and ST. Under this act which came into force on June 
8, 1973, the ceiling instead of ranging between 40 and 128 
acre (16.2 to 51,8 hactares) as was fixed earlier it had 
been made to 7.3 hectares of irrigated land. In such a way 
considerable proportion of land was alloted to the landless 
farmers in accordance with the order of preference laid down 
§2 
in section 198(1) of Zamindari abolition end land reform 
act 1950. 
Ceiling on land holding is the most difficult operotion 
of land reforms to be implei ented. rirst of act the land 
owner, having large farm, apprantly divide their ferms and 
give it to various persons like sons, daughter, relatives 
and servents etc. But s^ ch division is limited to the papers 
only and there may not be any real transformation of the 
property. Secondly there are many type of land which may be 
exampted by the low from the ceiling of holding such as 
plantation, specialized farms etc. With the result many rich 
farmers have escaped the low by taking improper advantage 
of there exemptions. Thirdly the big farmer have opposed this 
law and since they have better influence in rural areas. The 
ceiling fixed in a state is too high, therefore a limited 
number of persons came under this act. The surplus land 
available is in adequate to meet the needs of all small 
peasents and land less labourers. According to a progress 
report of the rural areas published in a Journal *?.'.an and the 
development' The proportion of surplus land after the imposition 
of ceiling is less than 0.5% of the total cultivated area of 
U.P, and hence, the progress of ceiling as a whole is considered 
8* ^"o^f Fiainf Nav Bharat Times Sunday issue 
25 Nov.,1984, 
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to be negligible. 
The other oruanisatlonal reforms like credit and 
co'^ per. tion are major objective of agricultural development 
policy is to achieve self sufficiency in food grc:in production. 
The Govt, of India has adopted rnulti agency approach in order 
to increase the flow of institutional credit to agriculture, 
The share of Institutional agencies in agricultural crediit 
has been stoadly increasing over the year according to latest 
estimate 40/i) credit needs of egricuitural sector are being 
met by institutional agencies like cooperatiable sociei.ies, 
9 
commercial banks and regional rural Banks, 
Illiteracy and lack of trained personnel : The lack of education 
and technical hnow how are another drawback in tue maci-anization 
of agriculture. Most of the agricultvirists an uneducated and 
unskilled who do not have any knowledge tooperate machine in 
the agricultural fields and neither they understand to maintain 
the machinery which is used in tne agriculture. There is again 
a lack of trained personnel for repair and servicing of the^ .e 
machines. The facilities relating to research and training 
for manufocturing of farm tools and equipment are inadecuate 
and it is far beliind to designes even for the Indian condition, 
9. Dewett, R.K., Indian Economics 12th ED. Delhi 1962, P-22 
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Inadequate knowledge for the manufacturing of machine and 
their proper use at a proper line leads the agriculturists 
towards the negative approach of agriculture in relation 
to cost benefit. 
Some of the economist are in the opinion that such 
types of difficulties and lack of proper utilization of 
machineries in the country is a temporary phase which definitly 
be required in due course of time. But there is an apprehension 
that during the course of process the short period may 
prolong for a longer one which may create unavoidable 
complications. Hence infact the present circumstances for the 
mechanization on a large scale is not desirable or practicable. 
Such problems are basically associated with general economic 
development of the country. 
Agricultural labour is directly proportional to the 
rate of economic growth. It is therefore, necessary to 
introduce machinary in the agriculture sector to maintain the 
existing volume of production and enhance the socio-economic 
conditions of the rural poors. 
Cooperatives in rural uoliftment : Efforts have been made to 
develop the rural communities in India, One of the aspects of 
the efforts was to initiate the community development and 
panchayat Raj and attention have been drawn towards the 
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development of cooperatives at the village level. The idea 
about the role of cooperatives was derived from the British 
India as early as 1904. Cooperatives credit society act was 
passed in which the foundation of village cooperatives was 
laid down. There was great emphasis on credit society and 
role of the state in promoting them. Since then cooperatives 
became an expression of the good policy and not the urge of 
the people. 
Through the cooperatives business and livelihood of the 
people and village management getting benefits which an indivi-
dual can not get. It was also assume that cooperatives would 
be able to help the rural poors who are unable to take credit 
to improve their farming in comparison to that of the dominance 
of the traditional caste and land owners to a great extent. 
Therefore, cooperatives credit programme were initiated to 
protect the interest of the weaker section of the society 
cooperatives principles are usually being applied in different 
field of agriculture i.e. credit supply, marketing, processing, 
storing, purchasing and sale of agricultural inputs and farming 
providing supplementry occupation to small and marginal farmers 
and landless labours through formation of specific and 
multipurpose societies. 
However, the cooperatives movement generally have failed 
to fulfil its aims because the fact that weaker sections of 
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society is not getting any profit out of it. On this failure 
one responsibility has been on the kind of policy that 
has been involved cooperation loans have generally been 
given on the basis of land whereas the fourth plan advocated 
that there should be increasing shift towards a policy so 
that loans could be given to the weaker sections. In this 
policy the loans could be given on the basis of the produce 
of crops not on the basis of the land. Again the share 
cropper and smaller farmers may not get benefit out of it 
greatly because their produce are not great and their 
surplus has already been extracted by the landlord. In 
any cases the landless labour are totally excluded from the 
advantage (Hunter 1969), 
Credit supply in Agriculture : The major objective of 
the credit supply in the agriculture development to motivate 
the food production and better method of farming which could 
be helpful in the transforming the rural structure in respects 
of the poors. Infact various measures have been considered 
under the successive five year plans for increasing the 
agricultural production to meet the ever increasing demand, 
These development programme however taken into practiced on 
a large scale which has increased the demand of credit, 
Therefore,the contribution of the institutional credit 
towards the agricultural growth and development have now 
become substantial. 
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The Government of India has adopted multiagency appro-
aches in order to increase the flow of institutional 
credit to agricultural development. The share of institutional 
agencies In agriculture credit has been steadily increasing 
over the years. According to the latest estimates A0% of 
credit needs of agricultural for the best agency to provide 
productive loans to their member of cultivators, in short 
and long term base loans. The short term credit require loans, 
needed for purchaiing seeds, fertilizers and ancillaries etc. 
which can be fulfilled by the primary agricultural credit 
societies and state agircultural credit banks respectively 
where as long term credit needs farmers to fulfil the loan 
by mortagaging the land to the banks and other agencies 
like agricultural credit society. In the area under study 
where the primary agricultural credit cooperatives are 
fully developed societies which are continously helping 
the agricultural community of the region, due to which the 
transformation in the agriculture as well as in the rural 
poors could be seen. 
Technological factors : India is basically an agricultural 
country where the land is limited on which the pressure 
of population ia increasing day by day. It is therefore 
necessary to introduce the technology in field of agriculture. 
The scientific techniques and methods have been applied 
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to raise the agricultural level in the country. The 
land and man are two ingredient on which agricultural 
production is fully depends. 
The efficient technological and institutional factors 
is effecting when the land and man are in proper relations, 
Technology along with the important forces alter the rural 
structure and bring the transformation in the economy through 
the agricultural processes in the country. The term techno-
logical changes ia used here in abroad sense to include 
all kinds 4f invention and innovations which aim to increase 
the efficiency of agricultural production. Technological 
changes play an important role in the rapid rate of growth 
of farm organisations to absorb technological improvement 
on a profitable basis. 
The proper combination of various improved technological 
factors such as ensured agricultural innovations, use of 
chemical fertilizers, high yielding varieties of seeds, 
modern agricultural machinary and implements, pesticides, 
good irrigation facilities and several other improved 
farming techniques in the agriculture have considerably 
increased the production since past half of the century, 
The Government has became aware of the need for the package 
10. I,C.A,R. Mechanical cultivation in India. New Delhi 
PP. 11-12. 
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of improved practices, including (HY.V) seeds, chemical 
fertilizers, better irrigation facilities, crop protection 
by pesticides, improved modern implement and higher 
standard of farming has increased very rapidly due to that 
farmers in many areas are obtaining higher yield per acre-t 
Cultivated area has been also increased by the technological 
improvement and as when better varieties or less costly 
method make it economically feasible to produce crops 
in submarginal areas* In any events, acrage as well as 
yeiId/hectares must be taken into consideration in assessing 
the effects of technological improvements in any country. 
The technological implements have brought great 
changes in the upper Ganga-Yamuna doab region since I960, 
These technological advancement are mostly responsible for 
the transformation of rural habitat in the area, 
In recent year, significant changes have beentaken 
place in the agricultural technology of India, The new 
technology consists of Biochemical and chemical innovation, 
Biochemical innovation are on of the gift of science and 
it refer mainly to inputs which has a physiological effect 
on increasing productivity from a given land base, 
11, Agarwal Bina, Mechanization of in Indian Agriculture 
New Delhi, 1983, PP,98-99, 
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H.Y.V seeds, fertilizer; pesticides are example of such 
type of Innovation, Mechanical innovation are the Gift 
of engineering and refers mainly to inputs which have 
physiological efects in increasing timeless of fild 
operation. 
Biochemical innovation are generally labour absorbing, 
and land saving and neutral to scale of operation while 
machanical innovation is generally labour displacing and 
biased to scale. Biochemical innovation called for high 
dozen of working capitalwhile machanical innovation needs 
huge capital investment. In our country the average use 
of fertilizer is very low. It varies from 125 to 165 kg/ 
hectare as against the recommended dose of 325 kg/hect. 
However, attempts have been made to analyse the factors 
which influence the use of fertilizers in the fields. The 
economic condition of the farmers is one of the major 
factors in this respect. Illitracy is one of the crucial 
factors influencing the technological change in Indian 
agriculture. In brief the technological changes in 
agriculture consist of adoption of fanning technique 
developed through agricultural scientists and calculate 
to bring out the diversification and increase in production 
and greater economic return for raising social status 
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of farmer. High Agricultural production greatly depends 
on the use of fertilizers, improved seeds, good irrigation 
facilities and new implements. The fast and extensive 
transformation of agriculture depends on technological 
changes and spatial diffusion on agricultural innovations. 
The following technological factors are more and 
more affective on Rural habitat transformation. 
Modern Agricultural implements : 
Modern agricultural implements are the most important 
weapons for the agricultural transformation in India, Farm 
machinery and Implements are recent origin in the country. 
Implements have been introduced in Indian agriculture after 
the Independence and many efforts were made to manufacture 
these implements tools, 
In the a:Initial stage the use of such type of 
implements were confined to only the rich land lords and 
peasents who could afford the expenditure. The mediam and 
small farmers still adopted the traditional method of 
12 
cultivation. During lat 10 or 15 years an impetus to 
use machinery was given to the clever and intellegent 
farmers who were guick to realise the advantages, 
12. Mirchan, Dani, G.G, 'Aspect of agriculture in India. 
New Delhi, 1973, P.44, 
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They adopted such implements and purchase agricultural 
equipments on the acceptable loan bases which generally 
drawn from the commercial Bank and Government agencies. 
In this way the small and mediuifa farmers could get the 
benefit out of it. The agencies provide the loans on a 
reasanablerate of interests, The^e scheme are helpful 
to the small and medium farmers in India through which 
the farmers have improved their agricultural production 
every year and transforming the rural standard with increa-
sing their economy. 
Mechanization or wide use of farm machinery tools and 
implements are improving the soil fertility soil conservation 
choice of seed selection, developing plant protection and 
several other scientific methods of raising yield per 
hectare. Chemicalization or the sufficient use of chemical 
fertilizers and irrigation facilities, utilization of water 
resources, rural electrification, means of transportation 
and c communication and the effective functions of institu-
tions of planning, financing, execution, education, 
training and research are the basic components of the rural 
habitat transformation. But the transformation is brought 
mainly due to increase in production and productivity, 
which increases the income of farmers so that the capital 
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could be invested in the other general sectors and 
particularly to the agriculture. In India the agricultural 
machinery and toos are quite insufficient to meet the 
existing requirements in the initial stages the import 
of farm machinery could be favoured but ultimately the 
manufacturing of big and small farms machinery would be 
inevitable. The manufacturing plants should be necessarily 
under the control of public sector so that the reliability 
of machines, technical know how is enable the farmers, 
The ever increasing requirement of Insecticides, pesticides, 
weedicides, harbicides, plant protection estabiiity should 
also be under the public sector, A plant protection organi-
zation to be established under the chief agency of plant 
protection programme. This type of organization will be 
dictated by its function which are defined as follows : 
1) to advise grower in disease and pest problems and assist 
them in the self and efficient application of contr ol 
measures, 
ii) to organise and carryout control operations which are 
beyond the ability of individual farmers, 
iii) to carryout demonstration and trials to meet local 
requirements, 
iv) to carryout survey for the determination of the 
distribution andprevalence of crop disease and pests, 
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v) to disseminate information and to enforce natic -al 
leqislation concerning plant protectior.. 
Nearly every state the country has substantial 
amount of waste plant material from crop and organic garbage 
but little use seems usually to be made of this material 
It is possible to compost of such waste and return it 
to bi the soil w as valuable organic matter , But even 
then supply of inorganic matter in the form of chemical 
fertilizers an essential pre-requisite in the programme 
13 
of new agriculture transformation. 
The better use of wc.ter in agriculture is one of 
the major step towards raising the productivity. Thus 
irrigation is most important for the programme of new 
revolution in agriculture. It will ensure the output 
of food stuff and other crops. Irrigation may be possible 
through major, medium and minor irrigation project, 
mechanization enables the farmers to built terraces, 
ditches watering pounds and canal which help to protect 
soil fertility and make it full use of water supply. 
In audition to mechanical water pump facilities large 
scale irrigation and drainage operation are helpful to raise 
13. Ray S.K, Indian Economy. New Delhi 1987, pp. 106-107 
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the productivity of the land. 
Rural electxi fication also a form of essential part 
of the rural transformation. The Government is making more 
and more plane in connection of the rural electrification, 
Electricity is being used in nemurous field to lift water 
for irrigation and the workshops and in operating machines in the 
rural industries such as floor mills, rice mills and others 
cottage industries. 
The modern implements like Tractors thresher, 
harvester etc. are important ftoons to save him during 
cultivation and increasing the productivity of lands. These are 
the better aspect of the rural transformation. 
The other factor which are imocrtant for tne trans-
formation of rural habitat are the development of modern 
means of transport and commuAication in rural areas which 
helps the farmers to sale their agricultural products in 
the market and get good price. The work of road construction 
started on a mass scale through the I.R.D.P. surplus and 
displaced laboure may very well be absorbed in this 
programme of rural road construction and in rural irrigation 
work. The cultivators have been provided opportunities for 
obtaining inputs used in different agricultural operations 
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without any difficulties < s t hey obtain sc^ lt, oil,soc.p nd 
clothes and other commudities of daily use from the market 
without any difficulties. So also they should obtain good 
quality inputs without any harasment from the open market 
The easy distribution could only be possible if 
the availability and supply of inputs should have many fold 
to meet the ever increasing reciuirement of land and its 
people. 
IRRIGATION IN THE STUDY AREA : The irrigation is the most 
important inputs in the agriculture development particularly 
in the area where the rainfall is inadequate for the agri-
cultural operations. The upper Ganga-Yamuna doab is 
predominantly an agricultural region which receives small 
amount of rain for a short period of time. Therefore the 
region requires irrigation through out the year. It has been 
estimated that about 50 percent of the area under crops 
are irrigated. The proportion rising to 60 percent in the 
district of Meerut and Bulandshahar. The main sources of 
irrigation in the region are canals, tube wells, and 
ordinary wells canal water is used mainly for irrigating 
the Rabi crops especially during the failure of monsoon 
or depart earlier than usual. Wells provide water to 
the Kharif crops which is at best just enough to supplements 
14 the rainwater, 
14, Ministry of irrigation and power. Report of the 
Irrigation commission. Vol, III (Part i; 1972, 
New Delhi P, 190, 
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During the period of twenty five years between 1951 
and 1975 there has been a remarcable progress has affected 
the general cropping pattern of the region and also brought 
greater prosperity to the farmers particularly in cash crops. 
Progress of canal irrigation in upper Ganaa-Yamuna Doab : The 
canals provide water for the irrigation to the district of 
upper Ganga Yamuna doab. Due to which the crops of the area 
are thrive well without waiting the rains. 
Canals have been greatly improved by various method 
such as linking of channels to avoid water losses due to 
seepage, installation of water pumps. In 1950-51 it was 75, 
395 hactares of land was irrigated by canal where as it had 
gone upto 89109 hectare in 1975-77 but in the distt. of 
Meerut alone cultivated area under canal irrigation has gone 
up by 8000 hact. However, unfortunately the canal irrigation 
suffers due to rigidity in expansion with the result the 
canal distt show a limited expansion in extensive irrigation 
in comparison to the non canal distts. In brief canal irrigation 
iH rigid and defined against the tube well irrigation 
which is far more progressive. 
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Table - A 
Area irrigated by canals in the year (1950-51,1966-67 
and 1975-76) 
Area under canal irrigation (hectares) 
S.No. Districts 1950-51 1966-67 1975-76 
!• 
2. 
3. 
4. 
Saharanpux 
Muzaffar nagar 
Meerut 
Bulandshahar 
75,395 
118,930 
158,320 
81,250 
76,460 
132,623 
169221 
90,511 
81,418 
124,604 
152,223 
89,353 
The expansion in canal irrigation has facilited the 
cultivation of the more valuable commercial crops in this 
area. A gradual shift from cereal crops to cash crops culti-
vation is very well marked in Meerut because of the 
remun aratloos. 
TUBE WELLS : Tube wells are c comparatively recent development 
in the upper Ganga-Yamuna doab. Now they have become a very 
important source. 
Irrigation by tube wells covers most of the area of 
the region because of the fact the construction of canal 
acquires the rich land and the cost is also more than the 
construction of tube wells. Since the ground water is 
available quite close to the surface and the cost of tube 
wells are also less. The progress of tube wells irrigation 
has been a state wise phenomenon taking Uttar Pradesh as a 
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in the year of 1970-71 and in 1975-76 it is increased by 
46.99^. 
In the district of Bulandshahar tube well irrigation 
has been well spread it «commanded an area of 68,318 hactare 
in 1950-51 which has reached 127,32 hacteres in 1970-71 and 
in 1970-71 to 1975-76 the percentage hoS gone up from 43.9% to 
59.76?» respectively of cause the Bulandshahar has the advan-
tage of having ground water occuring extremely close to the 
surface. 
Hence this distt^ has larger area under tube wells 
irrigation than other sources. 
In the district of Saharanpur net area irrigated under 
the tube wells was 33530 hactere in 1950-51, It has risen 
to 78,944 hact. in 1970-71 and has gone up 82,325 hactare 
in 1975-76. 
Tube well occupies a predominent place in irrigation 
due to simple reas:n that they can be easily installed any 
where provided the underground water is faixly close to 
the surface. Tube vvells are major source of irrigation 
where the undulating, faneven surface, and the canal irrigation 
is not possible. For the development of private tube wells 
in the area which are not commanded by canals the state 
Government encouraging by extending loans to the individuals. 
100 
whole also it has increased from 3744000 hacters in the 
year of 1950-51 and 1963241 hacters in 1970-71. This 
expansion in m cultivated area under irrigation by tube 
wells has been the most remarkable in upper Gcnga Yamuna 
doab where it has jumped from modest 229951 hactare in 
1950-57 to provide irrigation to almost twice as large 
area of 45251 hactere in 1970-71 and further increased of 
16230 hactjf in the 1975-76 and still it is increasing 
rapidly. 
Table - >^ 
Area irrigated by tube well (1950-51-1975-78) 
Area under tube wells irrigation (hactare) 
District 
Saharanpur 
Muzaffarnagar 
Meerut 
Bulandshahar 
1950-51 
23,530 
31,253 
98,850 
68,318 
1966-67 
35747 
59612 
101064 
85688 
1975-76 
128545 
125206 
208590 
189751 
This expansion in tube well irrigation has been 
remarkably seen in Meerut distt. where tube well irrigation 
commanded only 29.4% total irrigated area in 1950-51. It 
now provides irrigation to a total of 52.07% of the net 
irrigated area. Muzaffarnagar the percentage of area irrigated 
by tube wells has increased from 16.5% in 1950-51 to 37.5% 
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The state and private tube wells both are working in the 
region due to which the changing patterns of the crops are 
15 
seen and helping to bring the rural transformation. 
WELLS AND OTHERS SOURCES OF IRRIGATION I 
Well is an important source of irrigation since time 
memorial. It is quite easy and economical to dig in the 
area and due to highwater table and suitable means of irrigation 
to the poor farmers. Those area which are beyond the command 
by canals, the well provide the additional^ protection to 
the crops against the vagries of the monsoon. But they have 
suffered due to introduction of tube wells^ which has over 
taken this region. There has been a gradual swing from the 
use of ordinary wells to tube wells due to the electrifica-
tion in the rural areas, 
In the district of Saharanpur, area irtigated by 
wells has been decreased from 26,7/^ of total irrigated area 
in 1950-51 to 12,83^  in 1970-71 in 1980-81 it shrinks to 
3,2^ only. A similar decline has been recorded in other dis-ets, 
of U.P, also. In the districts of Muzaffar nagar for instance, 
the area under well irrigation has shrink from 19«8/l» in 
1950-51of 9,2?^  in 1970-71.Similarly in Meerut also there 
15. Ibid. PP. 190-192. 
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has been declined nearly 20% of the well irrigation. More 
or less the same position is occurred in Bulandshahar 
distt. where the well irrigated area has gone down from 
34.2% of net irrigated area to an all time low of 11,67% 
in 1975. There declination has occure only due to advancement 
in technology and the progress of rural electrification, , 
Table ~ 6 
Percentage of area irrigated by wells.and in other sources 
in 1950-51-1975-76. 
Districts 
Saharanpur 
Muzaffarnagar 
Meerut 
Bulandshahar 
Well 
1950-51 
26.5% 
16.5% 
29.8% 
29.2% 
.s 
1974-75 
5.8% 
4.35% 
8w24% 
11.67% 
Other sources 
1950-51 
,3% 
,6% 
,9% 
1.7% 
1974-75 
0.2% 
0.2% 
0.6% 
0.64% 
Other sources such as tanks, lakes etc. are not 
important source of irrigation in the area, lakes situated 
in the Khadar tracts, due to meandering of rivers are 
connected to the rivers by seasonal channels and they 
provide irrigation to every limited area. Although they 
have never occupied any significant position in irrigation 
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scheme of the area but has further gone down as the tube 
wells are increasing day to day. In the district of 
Saharanpur the irrigated area by tanks and lake are reduced 
from 0.3?^  in 1950-51 to 0.2% in 1974-75 and in the district 
of Muzaffar nagar and Meerut it was shrunk from 0.8% and 
0.9% respectively in 1975-76 from 0.21% and 0,61% in 
1950-51 respectively. 
Use of fertilizers : It is one of the important inputs in 
the farm operation. At present Indian facing difficulties 
in developing an adequate supply of cheap fertilizers among 
her farmers.According to the statistics publiced by fertili-
zers association in India. During 1970 Forty eight factories 
were existing and producing fertilizers. Eight factories 
were under construction. Eleven were approved in principle 
and four were in the proposal stage. The demand of fertilizer 
has gradually increased during the process of transformation 
of agriculture after sixties and the introduction of H.Y.V. 
programme has further augmented the use of fertilizer. 
There are three agencies throug which fertilizers are 
distributed in the country and there are (1) the Govt, 
fertilizers depots (11) There evoperatives (ill) Privateal 
dealers.The modern use of fertilizers began with the 
16. Sharma J.S. and V.P.S. Arora, 'Inter regional fertilizer 
allocation strategy and their impact on cropping patter 
and income level in U.P. Agricultural situation in India 
April 1978 pp. 3-4, 
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manufacture of super phosphate by John Bunnet lawer in 1843, 
In the begining the use of fertilizers was quite slow as 
most of the farmers were not aware of the use of these 
fertilizers but as the knowledge advances the use has also 
enhanced the production of crops. The world consumption 
of fertilizer has increased three times during the last two 
decades, A adequate use of fertilizers with sufficient 
irrigation can increased production five times than without 
fertilizers. During 1970 in India only 10,74 kg of nutrients 
were supplied on an average to a hactare of land as against 
626 kg in Netherland, 371 kg in Japan, 76 kg in U.S.A. while 
17 the world average is 37 kg. But the rapid annual increase 
has been recorded in recent years. The annaul average 
consumption of fertilizer per hectare during 1975-76 to 
1977-78 was 18.7 kg in India as compared to 404 kg in 
West Germany and 396.4 kg/hect. in Japan while the world 
average of fertilizers is 61.8 kg/hect. From the above fact 
we can say that fertilizer consumption has become double 
within a period of 8 years. This consumption however varies 
from state to state. It is compaaattvely low in Assam, Bihar 
Orissa and Rajasthan. But in the upper Ganga-Yamuna region, 
The consumption of fertilizer is higher than the other 
region due to that the production is very high. Urea and 
17. Nair, K.N.S,, 'Technological changes in agriculture 
consumption of fertilizers. New Delhi 1980 P. 141, 
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sulphate of Amonia(N,P,K.) are the most promising chemical 
fertilizer available to the cultivators for improving the 
crop yield. Experiment conducted in Rachi agricultural 
collage shows that the use of phosphate in chemical fertilizers 
18 doubles the yield of wheat and Soyabean. The other experiment 
also show that the exhaustion of soil fertility is • removed 
by the application of proper chemical fertilizers, soil 
is agreat natural store house of all nutrients which needed 
for successful plant growth particularly of organic and 
chemicals like Nitrogen, potash, and phosphate (N.P.K.). 
The table gives an idea of the enormous quantity of 
the^e elements which are removed from the soil by different 
crops. 
Table - f 
Amount of fertilizer used in kg/hact. 
Types of crops N K P 
Rice 
Wheat 
Potato 
Cotton 
Jowar 
18. Mirchandani, G.G, 'Aspect of agriculture in India. 
New Delhi, 1973 P. 26. 
54 
35 
76 
75 
26 
8 
4 
12 
5 
7 
22 
16 
27 
26 
16 
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The use of every tonneof fertilizers increases the 
yield by about 10 times of food grain. The annual consumption 
of fertilizer is thus a good indicator of the country perfor-
mance in crop production. In India in the year of 1979-80 
the fertilizer consumption was 52.56 lakh tonnes. In 1980-81 
it was 54 lakh tones. To ensure that the right type of 
fertilizer reaches the farmers in right quantity at right 
time and at right price. A number of innovative measures 
have been taken in this direction, 
High Yielding varieties of seeds : The use of (H,Y,V,) of 
seeds play a crucial role in the increasing of agricultural 
production. The new strategy which essence the use of it 
is called implementation of H.Y,V, programme. Considering the 
progress made during last 4 or 5 years the new strategy 
promises a high rate of growth in food grain production. 
The High Yiedling varieties programme brought so many changes 
in rural economic transformation through the increase in 
agricultural production. This programme is the main plan of 
mechanization of agriculture for the betterment of rural 
habitat this programe covers major food crops such as wheat 
rice, Maize, Jowar, Bajara and other oil seeds and cash crops. 
The success of this programme brought so many changes 
in agricultural transformation in 1965-66 in known as the 
base year of new agricultural strategy by this strategy the 
wheat production has increased three fold and rice production 
1D7 
i9 
by more than 76%. Jowar, Bajra and maize has made a little 
proqress because the lack of suitable hybrides and incidence 
of pest and disease on some of the hybrides, The coverage 
of area under this programme has registered a sharp increase 
from 18.9 lakh hectare in 1966-67 to 4,20 crore in 1978-79 
and 4,80 crore hectare in 1980-81 which are tremendous in 
progress. 
Beside wheat^ rice has also made a sharp progress in 
the production. The important development in rice cultivation 
is the replacement of coarse H.Y.V of rice by high quality 
five grain varities like Ratna, Vijaya, IR.8, Saket-4, Mansuri, 
Dehradun and several other good varieties and number of I.E.T. 
relations. As a result the introduction of H.Y.V.rice production 
is increasing at faster rate in non traditional rice growing 
state like, Punjab, Haryana, and Western Uttar Pradesh. In 
upper Ganga-Yamuna doab district Saharanpur producing very good 
quality of rice and other district of Upper Ganga-Yamuna doab 
producing good quality of wheat and rice both with the use 
H.Y.V of seeds. Due to the introduction of H.Y.V. of seeds 
and other modern inputs at present country has attained the 
self sufficiency is seeds of H.Y.V and is in a position even 
19. India A reference.'Annual Agriculture * 1981 P. 209. 
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to export of these seeds to other countries. 
Pesticides and control of diseases : The pests and plant 
disease an injurious to the development of agriculture. 
In India the use of pesticides was introduced during the post 
independence period. The first plant to produce pesticides 
(B.H.C.) on commercial basis was set up in the year of 
1952. About 250 varieties of pesticides are used in agriculture 
out of which 100 are insecticides, 50 Herbicides, 50 fungicides, 
and rest are chemicals, (D.D,T,) as pesticides is commonly used 
to kill insects that are harmful to the crops. This type 
of pesticides has improved the economic, social and health 
status of the developed and the developing countries, 
The first public sector D,D,T, plant came into existence 
in 1955, The use of pesticides in India has been increasing 
from 3750 tones per year in 1952 to 25000 in 1957 and 
45000 tonnes in 1962, The total requirement of pesticides 
for the year 1978-80 was 77420 tones and still it is increasing 
at a faster rate, 
Weeds are generally grow besides the crops which is a 
quite harmful to the yield of main crops. As a matter of fact 
weeds generally found on land and in water and it do not 
require any particular soil or any particular land or any 
particular Season, It is harmful to the main crops because 
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it absorb moisture from the soil and light which reduce 
the nutrients from the main crops. It has been estimated 
that the average yearly losses due to weeds in crop lands is 
higher than that of animal and plant diseases. There are 
certain weeds which are poisonous to man and animal. Weeds 
are usually grow faster than that of crop plant and thus 
prevent the crop plant to receive sunlight. The only way 
to avoid losses in crop production by weeds is to control the 
weeds by practicing clean cultivation. But now 3o many 
chemical have introduced for removing the weeds. If the 
proper care is taken to threshout the weeds from the agriculture 
then at least 25 percent of agricultural produce will be increased-. 
Insects and pests are the most dangerous elements to the plants 
under the plant protection measures, the insects disease and 
pests could be checked and the yield could be inhanced. The 
organism causing diseases in the plant or animals. The animal 
pests largely belong to insects but snails, slugs, crops and 
rodents are also pests.The animal such as wild boar, Jackel, 
20 dear and elephent and some birds also destroy the crops. 
The chemical which are used in agriculture to control 
the pests and diseases depends to a large extent upon the 
availability of suitable machines for applying them because 
it is used in different form such as dust, sprayers etc. 
20. Kumar, L.S.S and others. Agriculture in India. Bombay 
1963 Vol. 2. P. 192. 
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The three main groups of pests control chemicals 
are the insecticides, herbicides and the fungicides, 
chemical like D.D.T., Parathion, Diathion, Sachadam 
and T.M. P.P. and M.E.T.P., still 24-ST and T.A.c have 
been recently introduced. Various technique have been taken 
for the application of these chemicals in fields. Controlling 
of weeds in the agricultural land are responsible to bring a 
great agricultural transformation, which ultimately raise 
the status of the rural pepole. 
Impact of irrigation in the changing patterns of crops 
in the upoer Ganaa-Afamuna doab : 
The cropping pattern of the region depend upon the 
irrigation which is as matter of fact bringing various changes 
in the agricultural land use. It has been seen that the produ-
ction ^ ood crops is generally increasing due to the irrigation, 
and sugarcane is also occupying the large area because of 
it this shows of the positive impact expanding irrgation 
facilities towards the changes in cropping patterns of the 
area within a period of twenty five from 1950-51 to 1975-76 
and till date it is progressing. The advantage of increasing 
irrigation in upper Ganga Yamuna doab have been possessing 
manifold irrigation facilities. It was earlier used only 
during the famines periods has now become responsible for 
I l l 
increasing the production through raising the multicropping 
system in the irrigated land. Sugarcane and wheat become the 
dominent crops of the area. Wheat is rabi crops which is 
totally depend up on the various irrigation facilities where 
as sugarcane is a Kharif continued crop which hold good 
in the watering conditions there has been a remarkable 
increased in the area under wheat cultivation during 1950-51 
Furthermore irrigation was also enabled the new hybrides 
varieties of wheat (dwarftMexicon wheat) which requires more 
water thanthe local one be cultivated in upper Ganga-Yamuna 
doab might give a higher yields. Sugarcane is another crop 
of this area, with high water requirements has been 
23 
constantly expanding its area, 
The increase in area under sugarcane and wheat has been 
the most phenomenal in the district of Meerut,Another 
remarkable change in the district of Meerut was due to 
reduction the area under gram which was the fourth ranking 
crop in the Meerut in the year of 1960-61, The area under 
rice was also increased during 1970-71 to 1975-76 which 
occupies the fourth position in the place of gram. These 
changes could be justifiably be attributed to the increasing 
23. Hussain, Majid, (Ph,D, Thesis), Land utilization in the 
upper Ganaa-Yamuna doab, 1963 P, 75. 
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facilities of irrigation by canals and tube wells. Since 
rice requires more water in comparison to the other crops 
and it does not grow well under the semi arid conditions 
unless adequate supply of water is provided. 
In Saharanpur more or less the cultivated land under 
wheat, sugarcane and rice is also increasing on the pattern 
of Meerut district. 
In the district of Muzaffarnagar where rice was holding 
a fourth ranking during 1950-51 to 1960-61 had again 
increased its area and occupies third position among the 
crops in 1970-71, This increase in area under rice cultiva-
tion could well be a resulted of increased land which is 
being brought under tube well irrigation during 1960-61 it 
was only 29.7^ it has increased by 42.4751^  in 1970-71 as further 
increased by 46.99?^ in 1975-76. 
The increasing irrigation facilities since 1950-51 
in the dist±ict of Bulandshahar has not only reclaimed the 
tracts of usar land but also brought the changes in the 
cropping patterns of the region such as gram was replaced 
by maize or wheat of high yielding varieties which is 
more remunerative crop to the farmers. The increasing 
facilities of irrigation has completely changed the agriculture 
landscape of the region. The cropping pattern has been 
shifted from monoculture to the multiple cropping, the 
cultivatim of long duration crops to the cultivation of 
hybrid (short duration) and cash crops which require large 
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amount of water. 
Innovation and diffusion in the agriculture region of uppej^  
Ganaa-Yamuna doab : 
Technological innovation in the Indian agriculture 
has brought the prosperity in the rural people. The various 
inputs such as tractors, modern faciliities of irrigation, 
fertilizers, modern methods of threshing have used in the 
districts of upper Ganga-Yamuna doab due to which there is a 
great increase in the agriculture production and yield and 
ultimately a tremendous socio-economic change is seen in the 
region. Two important studies (1966 and 1976) have been made 
on the inputs factors and their impact on t he agricultural 
production in terms of money in the district of Saharanpur 
which deal as under : 
In the district of Saharanpur the total irrigated area 
was increased 27 percent in 1966 to 39,71 percent in 1976 
out of total irrigated area of the district. The area under 
canal irrigation was 55.59^, under well it was 25,02 percent 
in 1966 and in 1976 the area under canal irrigation was 
decreased due to increase in number of tube wells. The area 
irrigated by canal was 37.37^, by wells 4.503^  and by tube 
wells was 57,52?^, The fertilizers consumption in the distric 
rose from 5,93 in 1966 to 35,77 kg/hactares in 1976, The 
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area under H.Y.V of seeds increases from 0.94/19 in 1966 
to 37,75% in 1976 of the total cropped area. There were 
0,96 tractors per ten thousand hectares. The percent 
statical data shows that the number of tractors increasing 
very rapidly in the farm operation. The number of plough 
increased from 186,00 in 1966 to 201.28 in 1976 per thousand 
hectares. As far as the institutional innovation is concerned 
Saharanpur district in facilitated by the credit supply. 
The agricultural credit advanced by cooperative bank and 
primary agricultural credit societies rose from 92.23 in 
1966 to 112,44 in 1976 in thousand rupees. Although the 
r 
J-*. 
productivity of thin district is medium but out put rupees 
per hectare is 1268,2 and 1239,79, 
In the district of Muzzafarnagar the produc tivity level 
is high. The total irrigated area in 1966 was 49,80% and in 
1976 it was 55.83/l», The area under canal irrigation was 
48,75519, under well was 4.63% and under well irrigation it 
was 45,9% in 1976, while in 1966 the irrigated area by canal 
was 59,39%, by wells 13,32% and by tube well was 26.41% 
out of the total irrigated area : The diffiisic«i of fertilizers 
was very fast as the consumption of N.P,K, increased from 
9,63 kg/hectare in 1966 to 45.87 in 1976 in kg/hectares. The 
area under H.Y.V, of seeds also increased very much it rose 
from 2.14% in 1966 to 36.90% in 1976 out of total cropped 
area. The distt having i highest number of tractors per ten 
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thousand hectares.The number of tractors increased from 
2,37 in 1966 to 15.23 in 1976 per ten thousand hectares, 
The number of thresher in 1966 were 0.74 per thousand hactere 
while in 1976 it were 2.158 per thousand hectare. As this 
area is well advanced in agriculture and using highest 
number of tractors. So in this districts the number of 
plough were 253.34 per thousand hectare in comparison to 1976 
it were 271.17 per thousand hectareso The area is well 
supplied by agricultural credit the agriculture credit advanced 
by cooperative banks and primary agricultural credit societies 
increased from 61.76 in 1966 to 150,18 in thousand ruppes 
in 1976, The total output in ruppes was 1471,69 and 1538,12 
respectively. 
The another district Meerut is very well irrigated 
district having the largest irrigated area among all the 
district of western U.P, The total irrigated area in 1966 
was 52.11^ while 55,67JI^  in 1976 out of total cropped area in 
1966 the area under canal irrigation was 48,67JI» under well 
irrigation was 21,89/1^  and under tube well was 28,77Jli while 
in 1976 the area under canal was 38,05^ under well irrigation 
8,9 and under tube well irrigation 52,33^ out of the total 
irrigated area of the distt. 
The consumption of fertilizers was highest in both 
year among all the distt of this regions*. It was 6.57 kg/ 
hectare in 1966 and 50.16 kg/hectare in 1976. The area under 
H.Y.V, of seeds has also increased. In 1966 it was 2.009^  while 
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in 1976 it was 35,55% out of the total cropped area. 
In 1966 the nun.ber of tractor were 1.22 per ten thousancl 
hectare in 1976. The use of thresher in this dist. is also 
much. The number thrresher were 1.51 per thousand hectare 
in 1966 and 36,69 per thousand hectare in 1976, The number 
of plough increased from 231.37 in 1966 to 281.25 in 1976 
per thousand of hectares. The agricultural credit advanced 
by the cooperative banks and primary agricultural credit 
societies increased from 78.15 in 1966 to 98.01 in 1976/ 
CXX) Rs. The output of in Rs./hectares is 736.82 to 878,12. 
J. 
In the dist. of Bulandshahar the total irrigated area was 
48.45 percent in 1966 and 53.26% in 1975 out of total cropped 
area. The area irrigated by canal was 34,04% by wells 31.92% 
and by tube well 32,25% is 1966 while 28,05% by canal, 
10.74% by well and 59.75% by tube well is 1976 out of total 
irrigated area. The consumption of fertilizer increased from 
5,93 kg/ hectare in 1966 to 34,4 kg hactares in 1976, 
The percentage of area under H.Y.V. seed has increased 
much out of to total cropped area 2.14% area was under 
H.Y.V of seeds in 1966 while it was 36.90% in 1976. The 
process of diffusion of tractors were 51 per ten thousand 
hectares in 1966 and 3,50 per thousand hectares in 1976, 
The number of thresher increased very much while the plough 
were reduce in number.The number of thresher were 49 in 
1966 and 61.84 per thousand hectares in 1976.The plough 
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which were 218,26 in 1966 comes down to 184.59 per thousand 
hectare in 1976. The agricultural credit advanced by 
cooperative bank and primary agriculture credit societies 
000 Rs. was 109.20 in 1966 and 135.6% in 1976. This 
district has low productivity level. The output of Rs,/hectares 
is Rs. 1268,28 and to 1239,79, 
Effects of Mechanization on farm employment: ; 
The level of mechanization is found to vary considerably 
between different farm operations in H,Y,V cultivation, 
Tractarization, threshing, irrigation are the most mechanized 
operations which is done almostly with the help of mechanical 
power. Since tractors, in almost all the sample farms are 
used for ploughting and sowing. The employment effect of 
tractors has been studied by separating the labour input in 
these two operations from the aggregate use of labour 
time for and operations on the farm. The use of tractors 
(owned or hired) in lieu of bullocks is found to reduce 
labour time requirement for ploughing and sowing. Among the 
tractors user, those owning tractors use significantly fewer 
labour h.urs than those hiring them. This reduction in 
labour time requirement occurs inspite of higher cropping 
intensity found on tractor-owning farms relative to bulluck 
farm. Hence contrary to popular belief the cropping intensity 
effect of tractarization is insufficient to neutralize the 
crop specific labour displacement eifect. The factors in 
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addition totechniiue which affect the demand of labour time 
are the agro-climatic zones to which the farm belongs and 
size of farm. The latter is found to be inversly related 
to labour hours used per hectares. The differences between 
farms belonging to different zones in their use of labour 
time essentially reflect differences in the cropping 
patterns characterizing these zones. Although the use of 
tractors and thresher leads to the considerable reduction 
in the requirements of labour time over the year, this is 
not reflected in a net displacement of family workers plus 
permanent workers from the farm, Hence in operations such 
as ploughing where a reduction in labour time demanded is 
confined largly tof family and permanent labour (both of 
which would represent fixed cost to the farm), we cannot, 
on a prior grounds, assume that tracterization will lead 
to saving of private labour cost on the farm. To justify 
counting the reduction in on farm family labour time as a 
private benefit. It would be needed to show that the 
labour time saved enables the workers to find alternative 
employment for that period and hences contribute additional 
income to the farm and or an explicit value would needed to 
be given to the additional leisure time. Similarly a reduction 
in labour time, requirements which is not accompanied by 
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displacement of ac tua l workers may net cons t i tu t e a s o c i a l 
24 c o s t , 
In contrast, thresher do not contribute directly to 
out put and they one found toreduce the demand of labour 
time, tube wells are found to contribute H.Y.V, wheat 
yield to cropping intensity and to farm yield. They are 
also associated with a higher demand for labour relative to 
canal irrigation in terms of both labour time and number 
of labourers in addition to tube wells could also have an 
indirect effect on the requirements for labour in so far 
as the higher output generated through tube well use is likely 
to require more labour for harvesting and for threshing, 
since increase in use of labourer in latter two* operation 
would benefit mainly casual labour which is likely to be 
in a less advantageous position than family or permanent 
labour, this may be counted as a further benefit in social 
terms. These results indicate that a policy aimed at favour-
ing investment in tube wells/pumpsets could better achieve 
both the social objectives of higher out put and higher 
employment in agriculture than one which favours tractors. 
24, Agrawal, Bina, 'Mechanization in Indian agriculture' 
Allied Publication, PP,224-226. 
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CHAPTER - V 
fAETBODOLOGY OF WORK AND PROPOSED PLAN FOR THE DOCTORAL THESIS 
The area under study upper Ganga-Yamuna doab is a 
very fertile tract of Western Uttar Pradesh. Inspite of 
high fertility of the soil the yield of crop per unit of 
land is unsatisfactory in comparison to other agricultu-
rally advanced states of the country. The yield varies 
from place to place within the region. This large scale 
variation ofK crop yield plays a very vital role in the 
transformation of the rural habitat. Therefore the study 
of agricultural technology and its impact on the trans-
formation of rural habitat is very essential for a region 
which has high degree of variation in agricultural inputs 
and production,Generally the rural habitat is transformed 
by the use of agricultural technology of different nature. 
Of these technological and institutional factors play a 
vital role in rural transformation, vrtiich is reflected in 
the agricultural output. In certain are as where the agricul-
tural inputs are high but the net output is low. The rural 
habitat is not said to be developed as compared to those 
areas where inputs are relatively low but the net output 
is fairly high. In this regard the appropriate agricultural 
inputs are needed to get maximum products in order to raise 
the socio economic status of the rural people. 
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Upper Ganga-Yamuna doab is a region facing these 
problems, therefore this area is selected as a case study 
area for the proposed Ph.D. work. This work will be based 
on data obtained from various sources such as the office 
of directorate of agriculture U.P., Lucknow and census 
of India publication. Field study is also proposed to be 
made for some sample villages. 
There are number of indicators of rural transformation 
will be based. The indicators which support or may support 
the rural transformation of the upper Ganga-Yamuna doab 
are listed below : 
1) Changing pattern of per hectare agriculture productivity. 
2) Changing cropping pattern 
3) Changing pattern of inputs in agriculture. 
4) Changing pattern of iriigated area as percentage to the 
net sown area. 
5) Changing pattern of credit supply. 
6) Changing pattern of per head agriculture income of 
farmers. 
7) Changing pattern of size of land holding. 
8) Living and working condition of rural people of different 
strata and their employment opportunity and income 
pattern, 
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The spatial pattern of these indicators based on 
Tehsil level data of this area will be studied. The 
cheif technological and institutional factors that are 
proposed to be studied are : 
a) Tec|;inological variables : 
i) Modern agricultural machinery and equipments 
ii) Use of fertilizers 
iii) H.Y.V. seeds 
iv) Irrigation 
v) Use of pesticides and control of disease 
b) Ins t i tu t iona l variables : 
1) Land consolidation -
i i ) Credit supply. 
i i i ) Cooperatives society-
iv) Subdivision and fragmentation of holding. 
v) Land tennure and land revenue. 
vi) Size of land holdings* 
v i i ) Extension services . 
These factors play a very crucia l role in the 
development of agriculture which resu l t s in upliftment of 
ru ra l population s ta tus of the study area , 
A number of techniques have been developed for the 
study of there phenomenon. 
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These t h r e e techniques are : 
1) Correlation• 
2) Multiple regression-
3) Principal component analysis-
These technique will be applied to test and to 
analyse the hypothesis, 
The present work has been based on simple percentage 
and difference between the period of green revolution and 
after 10 years of green revolution and also tried to show 
the nature and trend of change of different variable which used 
in the study purpose. 
> 
Among above these techniques, correlation techniques 
is more helpful in the study of regional variations of the 
indicator of the rural habitat transformation. 
These two technique i.e. product moment, correlation 
and rank difference. Product moment correlation is expressed 
as-
r = Z ^ Y 
The rank correlation coeff ic ient(P) i s obtained from 
the equation. 
p = 1 - •^ 62:d^  
nCN^-l) 
where d is the rank difference of the two variables and 
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n is the number of observation. Both techniques may be 
tested for significance with the use of (t) distribution 
which may be obtained from the following equation, 
t = r 
and t = P 
The second technique i.f. multiple regression which 
provide the linear relationship between the wariable and a 
number of other. 
Multiple regression may be expressed as 
Y = a+b,x, and b2'^ 2 "*" '^ 3'^ 3 "*" 
Where Yj^  X,,X2, X^ and so on are the variables and 
•a' is the constant and b^jb^, b^ are coefficients, 
The third technique i,e, principle component analysis 
is a measure of reducing the number of variables taken 
from multivariate data. These sets of reduced variables may 
be used to describe the variations as observed in the original 
data, 
In brief component analysis discovers as to how much 
of the total variability exhibited by the primary variables 
can be accounted for by a smaller number of new independent 
variables of the principle components, 
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The transformcition may result in (Y, Y^ ... Ym ) being 
uncorrelated one with another not with standing the fact 
that the original variables (X^jX^, Xm) may have been 
quite highly intercorrelated. 
There are many compoaents derived as there are 
variables, and the original total variance associated with 
X,,X2 •...Xm is preserved exactly in the total variance 
of the components of Yi»Y2» Ym, 
The solution is such that Y, accounts for the highest 
proportion of the variance Y2 for second largest share and 
so on called the first principle component, second principle 
component and so on. 
The first principle component is a linear combination 
of all the different variable taken as a meaningful indicator 
of rural habitat transformation of the region. 
The variance of this first principle component which 
will be maximum of all the variance of this components. 
The Tentatively the Ph.D. thesis would consist of the . 
following parts and chapters : 
Part I - Geographical Environment 
Introduction : Upper Ganga-Yamuna doab as Geographical 
unit. 
Chapter - I - Structure and relief 
1. King L.J, *Statical analysis in Geography, engle wood 
cliffs - 1969, P. 166. 
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2. Climate 
3. Vegetation and soils 
4. Population and population problems 
Part - II - Application of Technology in agriculture. 
Chapter - I : Farmers and holdings 
1.1 Big farmers and technology 
1.2 Medium farmers and technology 
1.3 Small and marginal farmers and technology 
Part - III - Impact of technology and Rural habitat 
transformation• 
Chapter - I : Agriculture and Agriculture problems. 
2. Agrobased Industries 
3. Economy and Education, 
Part - IV - Conclusion. 
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